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Vm  not  interested  in  imitations , , , 
Vm  sticking  to  the  genuine  Murray 


Look  for  the  Name  *^MURRAY*’ 


METROPOLITAN  DEVICE  CORPORATION, 

1250  ATLANTIC  AVE.,  BROOKLYN,  N.  Y. 


That’s  the  way  all  meter  superiiitemleiits  feel  after  experience  with 
the  Murray  Padlock  Seal.  They  know  the  genuine  Murray  has 
patented  design  and  construction  advantages  which  make  it  tamper* 
proof.  They  know,  too,  that  seals  may  look  alike  externally  but 
aren’t  alike  internally  .  .  .  that  imitations  can’t  be  relied  on  in 
service.  So  it’s  not  surprising  they  refuse  imitations  .  .  .  know¬ 
ing  that  Murray  is  a  tried  and  true  ally  in  fighting  current  diversion. 
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UBN  CABLE  AFFORDS  THESE  ADVANTAGES 

Continuity:  The  circuit  need  not  be  broken 
from  the  pole  to  the  meter. 

Protection:  Full  visibility  is  afforded  and  con¬ 
struction  discourages  attempts  at  current  di¬ 
version. 

Durability:  The  high  quality  of  the  rubber  in¬ 
sulation,  the  moisture  proof  braids  on  the 
conductors,  and  the  flame  retarding  and 
weather-proof  outer  braid  assure  durability. 

Appearance:  The  one  length  of  the  same  kind 
of  cable,  the  ability  to  paint  the  cable  to 
match  the  house,  and  the  easy  bending  of  the 
cable  to  contours  of  the  building  afford  the 
neatest  appearance  allowable  in  service  work. 

Economy:  The  simplified  construction,  with 
elimination  of  conduit,  and  easy  strapping  of 
the  cable  to  the  house  minimize  installation 
costs. 
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LETTERS  TO  THE  EDITOR 


Correi't'um  for  Portland  Hates 

To  the  Editor  of  Elfxtrical  World: 

In  the  Electrical  World  for  February 
16,  1935,  on  pages  34  and  35,  there  is 
an  article  containing  a  brief  analysis  of 
the  first  installment  of  the  Preliminary 
Report  on  a  National  Electric  Rate  Survey, 
issued  by  the  Federal  Power  Commission. 
This  installment  of  the  report  showed  rate 
comparisons  for  cities  of  more  than  50,000 
population,  including  Portland,  Ore. 

Electric  service  in '  Portland  is  fur¬ 
nished  by  two  competing  companies — 
Northwestern  Electric  Company  and 
Portland  General  Electric  Company.  The 
rates  of  these  companies  for  all  residential 
services  are  identical,  with  the  single  ex¬ 
ception  that  Portland  General  Electric 
Company,  in  addition  to  the  usual  flat 
rates  offered  by  both  companies  for  such 
service,  quotes  a  metered  off-peak  service 
rate  for  water-heating  installations.  Re¬ 
ports  made  to  the  Federal  Power  Com¬ 
mission  by  both  companies  showed  identi¬ 
cal  monthly  bills  for  residential  service 
on  monthly  consumptions  of  15,  25,  40, 
100,  150  and  200  kw.-hr.  The  bills  of 
Portland  General  Electric  Company  for 
a  monthly  consumption  of  500  kw.-hr.,  in¬ 
cluding  250  kw-hr.  for  water-heating  serv¬ 
ice.  are  slightly  less  than  the  Northwest¬ 
ern  Electric  Company  bills  for  that  con¬ 
sumption  due  to  the  effect  of  the  off-peak 
rate. 

In  preparing  its  preliminary  report 
the  Federal  Power  Commission  did  a 
substantial  injustice  to  Northwestern 
Electric  Company  by  publishing  infor¬ 
mation  indicating  that  Northwestern 
Electric  Company  rates  in  Portland  ap¬ 
plied  to  monthly  consumptions  of  40,  100, 
150,  250  and  500  kw.-hr.  resulted  in 
higher  bills  than  the  rates  of  the  com¬ 
peting  company.  This  incorrect  infor¬ 
mation  was  published  by  the  Federal 
Power  Commission  notwithstanding  the 
fact  that  the  commission’s  preliminary 
calculations  containing  the  inaccuracies 
had  been  submitted  to  the  company  for 
checking  and  the  commission  had  been 
informed  of  the  errors  within  the  time 
allowed  by  the  commission  before  pub¬ 
lication.  After  the  report  was  published 
Northwestern  Electric  Company  called 
the  commission’s  attention  to  the  errors 
and  received  the  commission’s  apology 
for  the  mistake,  which  apparently  had 
occurred  due  to  clerical  oversight  in  the 
preparation  of  material  for  the  first  in¬ 
stallment  of  the  commission’s  report.  It 
was,  of  course,  too  late  for  the  com¬ 
mission  to  make  a  correction  which  would 
prevent  publication  of  the  inaccurate  fig¬ 
ures  in  newspapers  and  periodicals 
throughout  the  country. 


Monthly 
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tions, 
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1.38 

40 

2.05 

1.95 

1.93 

100 

V72 

3.  39 

3.39 

150 

4.62 

4.29 

4.29 

250 

6.42 
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500 

10.92 

10.59 

8.09 

Inasmuch  as  Electricai.  World  has 
published  these  charts  containing  incor¬ 
rect  information  with  respect  to  the  rates 
of  Northwestern  Electric  Company,  we 
believe  you  might  be  interested  in  hav¬ 
ing  the  corrected  figures,  which  are  as 
shown  in  the  table  above. 

William  T.  Neill, 

Manager  Rate  Department. 

Northwestern  Electric  C*>. 

PortlanU,  Ore. 

• 

They  Don't  Like  Dividends 

To  the  Editor  of  Electrical  World: 

The  principal  problem  now  facing  the 
utility  companies  is  to  receive  fair  treat¬ 
ment  from  the  pyramided  governments 
which  form  the  United  States.  This  is 
far  more  important  than  improvements 
in  distribution  systems,  or  increases  in 
load,  or  changes  in  rate  structures.  This 
problem  is  squarely  up  to  the  owners 
of  the  utility  companies,  the  stockhold¬ 
ers,  who  are  faced  with  the  progressive 
destruction  of  their  property.  An  in¬ 
dustry  magazine  publisher  recently  said: 

People  don’t  understand  the  position  of 
the  utilities  and  their  problems.  The  utility 
men  must  stand  up  and  tell  the  politician 
where  he  gets  off. 

He  might  have  added; 

Every  owner  of  utility  stock  is  a  utility 
man.  If  every  owner  makes  himself  heard 
the  politician  will  give  the  industry  a  square 
deal. 

Recently  a  number  of  public  service 
company  presidents  have  sent  their 
stockholders  letters  similar  to  this: 

The  management  of  your  company  will 
do  everything  possible  to  oppose  the  passage 


“Electrical  WorKl” 
Index 

The  index  of  “Electrical  World” 
for  1933  will  be  published  in  the 
final  issue  of  the  year.  With  the 
new  frequency  of  issue  the  num¬ 
bers  for  one  year  with  the  index 
can  be  found  readily  in  one 
volume. 


of  this  bill.  The  situation  is  so  serious, 
however,  that  you  should  take  prompt  ac¬ 
tion  to  protect  yourself  by  writing  at  once 
to  the  committees  of  the  Senate  and  House 
to  which  ihe  bill  has  been  referred.  You 
should  also  write  to  your  Senators  and  Rep¬ 
resentatives  in  Congress,  protesting  against 
this  bill. 

May  I  not  suggest  that  presidents 
writing  such  letters  go  one  step  further? 
Many  utility  stock  owners  do  not  know 
the  names  of  their  Senators  and  Repre¬ 
sentatives  and  do  not  know  to  which 
committees  to  write.  How  much  more 
effective  this  letter  would  have  been 
if  its  writer  had  given  each  recipient 
the  names  and  addres.ses  of  his  Con¬ 
gressmen. 

Too  much  trouble?  Remember  that 
this  is  no  routine  matter.  It  involves 
millions  of  dollars.  If  most  of  the  power 
company  stockholders  in  the  country 
could  get  into  the  habit  of  writing  to 
their  Congressmen  occasionally  the  poli¬ 
ticians  may  be  counted  on  to  give  the 
utilities  fair  treatment. 

And  let’s  not  forget  the  state  politi¬ 
cians  and  the  city  politicians.  Some  of 
them  seem  disposed  to  be  unfair  to  the 
owners  of  public  service  companies.  But 
they  will  listen  to  the  voice  of  the  voter. 

The  managers  of  the  country’s  public 
utilities  have  a  wonderful  opportunity  to 
assist  their  stockholders  in  defending 
their  property.  They  are  already  taking 
the  important  step  of  asking  the  owners 
to  let  the  politicians  hear  from  them. 
Let  them  take  the  further  step  of  telling 
them  whom  to  write  to. 

After  that  it’s  up  to  the  stockholders. 
If  most  of  them  will  write,  the  utilities 
will  get  fair  treatment.  If  they  won’t 
write,  and  their  dividends  are  passed, 
cannot  the  country  fairly  assume  they 
don't  like  dividends? 

D.  W.  McCrosky, 

Philadelphia,  P.a. 

! ^noranee  Spoils  Relations 

To  the  Editor  of  Electrical  World: 

To  my  mind  Edward  A.  Connell  in  his 
“Arthur  and  Gwendolyn  Marry,”  in  the 
May  11.  1935.  Electrical  World,  has 
made  an  ob-'^ervation  which  is  well 
deserving  of  the  prominence  which  you 
have  given  it.  Utilities  will  do  well  to 
ponder  this. 

Not  long  ago  a  friend  of  mine  re¬ 
marked:  “I  don’t  like  the  X  Power  Com¬ 
pany,  just  because  I  don’t  know  anything 
about  it.”  It  seems  to  me  that  in  this 
naive  remark  lies  a  substantiation,  at  least 
in  part,  of  what  Mr.  Connell  thinks. 

S.  G.  Croom, 

Assistant  Engineer 

Aiabama  Public  Servic'e  Commi.sslon, 

Montgomery. 
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HERE  YOU  ARE! 


OIL-BLAST  EXTENDED 
TO  SMALLER  BREAKERS  i 


mff/rnri 


Never  before  has  there  been  a  small  low-capacity 
breaker  with  big-breaker  features.  Here  are  the 
answers  to  questions  we  have  been  asked  about  this 
universally  applicable  breaker. 


Oil -blast  interrupts  faster  and  thereby  reduces  both  wear  on 
the  arcing  contacts  and  oil  deterioration. 

The  contacts  themselves — both  main  and  arcing — are  large, 
will  dissipate  heat  quickly,  and  will  withstand  thousands  of 
operations. 


7500  volts,  600  amp.,  25,000  kv-a.  Type  FK-42, 

tAw  ^  ^  ^ 

Overfall  dimensions  arc  25  7/8.in.  high,  13  S/S-in.  wide,  ^ou  do.  The  frame  is  of  strong  steel  plate, 

and  14  1 /2-in.  deep.  All  the  poles  are  in  one  tank.  This  «  P 

saves  20  per  cent  of  the  space  behind  the  panel.  , 

'UTAeXiiin^  of  OmtacU  vt  ?  closing  stroke. 

Silver -to-silver  current-carrying  contacts.  There  will  be  no  'UJiti.  'thl  6uAAln^  jStojncL  up  ? 
oxidation  troubles.  The  arcing  contacts  are  heavy  butt-type.  o  • 

--  P  ,  ^  O  Yes,  they  are  of  Herkolite — strong  and  easily  cleaned.  They 

iA/i£c  XoOt  OOVVUkOM  Z4M4^  :  won’t  warp,  chip,  crack,  or  absoH)  moisture. 

Yes.  The  heavy  butt-tvpe  construction  and  oil-blast  inter-  Cao%  S  UU0  Vb  fox  iruTta^  P 

riiption  make  replacements  few  and  far  between.  When  O 

necessary,  they  re  easy  to  change.  You  can.  The  FK-42  can  be  incorporated  in  induction-  and 

V  WL#  ^  ^  •  t  p  p  •  £>  o  svnchronous-motor  starting  equipments  for  heavy-duty 

iJJhM  fciouL  of  rroLC/ianAApn  Am  r  applications. 

Internal  and  totally  enclosed  —  the  type  used  on  all  large  For  further  information,  ask  for  Bulletin  GEA-2165. 
G-E  breakers.  The  construction  is  simple  and  strong;  there  Address  the  nearest  G-E  office,  or  General  Electric, 
are  few  moving  parts.  Dept.  64-201,  Schenectady,  New  York. 
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Wisdom  on  Electrical  Prices 


The  nr  a  codes  are  dead.  Will  this  create 
market  demoralization  in  the  electrical 
industry?  Already  reports  are  made  that 
some  large  utility  and  industrial  purchasers 
have  said  to  electrical  manufacturers:  “Now 
you  should  lower  your  prices  and  start  com¬ 
peting  for  business.”  The  pressure  of  the  bar¬ 
gain  hunter  is  being  brought  to  bear,  and  this 
may  result  in  disaster,  for  it  takes  very  little 
to  start  a  breakdown  in  the  markets. 

NIRA  is  dead,  but  the  expenses  it  created 
still  exist.  The  labor,  raw  material  and  the 
overhead  cost  increases  are  facts,  not  theories. 
Current  statements  show  that  for  the  present 
volume  of  business  the  prices  of  electrical 
products  are  fair  and  could  be  lowered  only  by 
decreasing  wages,  increasing  working  hours  and 
forcing  down  the  prices  paid  suppliers.  These 
actions  would  affect  a  large  section  of  industry 
and  would  create  an  anti-social  public  reaction 
that  the  electrical  industry  is  in  no  position  to 
face. 

% 

Electrical  manufacturers  have  played 
fair  during  the  depression.  They  had  defi¬ 
cits,  yet  they  improved  old  products  and  de¬ 
veloped  new  products  and  held  down  prices  to 
levels  far  lower  than  warranted  by  the  small 
volume  of  business.  They  came  to  bat  for  the 
utilities  in  Washington  and  co-operated  fully  in 
promoting  appliance  campaigns  in  which  a  low 
price  was  used  as  one  of  the  sales  levers.  Even 
with  a  turn  in  business  in  recent  months  they 
now  are  making  only  fair  earnings  and  have  by 
no  means  recouped  past  losses  or  the  expenses 
involved  in  the  development  of  improved  and 
new  products.  There  is  every  factual  reason 
for  holding  prices  steady  and  marketing  condi¬ 
tions  stable  until  business  growth  warrants  a 
legitimate  price  reduction. 


But  another  reason  for  sanity  on  prices  is 
political.  If  the  market  is  broken  it  is  very  easy 
to  trace  the  large  purchasers  that  caused  the 
break  and  to  pin  on  them  the  blame  for  the 
resulting  demoralization.  One  may  be  sure  that 
the  new  NRA  “spy”  organization  would  take 
great  joy  in  publicizing  a  large  purchaser  or 
corporation  as  an  evil  creature  that  forced  elec¬ 
trical  manufacturers  to  lower  wages,  increase 
hours  and  enter  upon  cut-throat  competitive 
practices.  The  Washington  propaganda  agencies 
are  ready  and  eager  to  fix  responsibility  for 
any  anti-social  action  that  may  be  taken  in  any 
industry.  This  would  sustain  the  political  pres¬ 
tige  of  the  President. 

IT  IS  a  time  for  caution  and  sanity  in  all 
industry  as  regards  prices  and  labor  rela¬ 
tions.  We  believe  in  the  lowest  possible  prices 
for  electrical  equipment  provided  fair  profits 
are  made.  We  believe  that  price  levels  for  elec¬ 
trical  products  will  decrease  as  the  volume  of 
business  increases.  We  believe  in  fair  and  open 
competition  and  not  in  price  agreements.  But 
any  study  of  present  electrical  business  condi¬ 
tions  shows  that  the  facts,  as  well  as  the  general 
political  situation,  do  not  support  any  general 
lowering  of  the  prices  of  electrical  products  or 
the  introduction  of  the  bargain  hunter  to  force 
cut-throat  competition. 

We  hope  no  buyer  and  no  manufacturer 
will  act  unwisely  to  jeopardize  the  industry 
business  position  for  shortsighted  or  selfish  rea¬ 
sons.  The  problem  of  all  branches  of  the  in¬ 
dustry  just  now  is  to  sell  and  to  increase  the 
volume  of  business  in  order  to  expedite  recov¬ 
ery.  Present  prices  help  and  do  not  handicap 
the  industry  in  this  task.  They  will  be  reduced 
as  business  improves  without  affecting  labor 
conditions  or  the  free  play  of  competition. 


TRENDS- 


What  a  Licking 

The  Wheeler-Ray  burn  bill  is  still  an  administrative 
“must”  despite  the  overwhelming  opposition  and 
criticism  it  has  received.  Industry,  the  utilities,  banking, 
investors  and  insurance  companies  have  proved  the  bill  to 
be  nefarious  and  destructive.  Yet  the  Administration  is 
still  whipcracking  over  the  cringing  team  that  is  attempt¬ 
ing  to  drive  the  bill  through  Congress.  Only  the  whip 
drove  it  through  the  Senate.  Maybe  the  House  team  will 
balk.  We  hope  so. 


Slum  Clearance  Business 

Few  seem  to  know  that  the  federal  slum  clearance  build¬ 
ing  projects  are  premised  upon  making  all-electric 
apartments  the  fashion.  Energy  is  bought  at  wholesale 
and  it,  as  well  as  the  electric  appliances  installed,  is 
charged  for  as  a  part  of  the  rent.  Those  in  charge  seek 
to  make  electric  apartments  the  only  rentable  types  in  all 
large  cities.  This  means  business  for  the  electrical  in¬ 
dustry  and  the  idea  should  be  encouraged. 


WeU,  Well,  Mr.  Lilienthal 

The  Coffin  Award  to  the  Tennessee  Electric  Power 
Company  is  proof  that  the  T.V.A.  is  a  godsend  to  pri¬ 
vate  utilities.  This  is  the  current  propaganda  release  of 
T.V.A.  Of  course,  the  Tennessee  Power  is  going  after 
sales — it  is  the  best  way  to  escape  tbe  subsidized  competi¬ 
tion  of  T.V.A.  that  is  as  yet  in  the  making.  But  pros¬ 
perous?  Not  at  all.  Earnings  barely  pay  preferred  divi¬ 
dends.  The  sales  path  is  only  a  route  that  leads  away  from 
the  wolves  and  offers  some  chance  of  escape  from  confisca¬ 
tion.  If  the  use  and  the  rate  are  down  to  T.V.A.  day  dreams 
before  the  T.V.A.  dams  are  finished,  then  there  is  a  chance 
to  meet  this  part  of  the  subsidized  competition  successfully. 
But  the  sales  results  are  not  balance  sheet  profits.  T.E.P. 
is  doing  a  sales  job  under  pressure  and  deserves  acclaim. 
It  owes  its  success  in  selling  to  its  own  efforts,  not  to  T.V.A. 
It  is  on  the  spot,  but  it  is  determined  not  to  be  left  in  an 
alley.  The  T.V.A.  release  is  a  typical  item  of  distortion 
and  propaganda  used  to  support  this  blue  sky  project. 


A  Federal  N.E.  Code? 

RECENT  conference  in  Washington  called  by  the 
International  Brotherhood  of  Electrical  Workers  dis¬ 
cussed  the  advisability  of  creating  a  federal  electrical  code 
and  indorsed  an  approach  to  A.S.A.  whereby  “engineering 
and  not  commercial”  interests  should  be  represented  on 
the  electrical  committee.  This  little  propaganda  from  the 
side  lines  may  have  repercussions  of  serious  import  to  the 
electrical  industry.  The  meeting  was  well  attended  by 
bureaucrats. 


Our  Selling  Series 

WE  HAVE  always  believed  that  it  was  profitable  for 
utilities  to  go  after  business  at  a  rapid  rate.  But  we 
never  had  the  proof  until  lately.  An  extended  trip  down 
South  gave  us  costs  and  returns  on  the  remarkable  sales 
results  of  the  Commonwealth  &  Southern  utilities  in  Ten¬ 
nessee.  Georgia  and  Alabama.  The  first  of  this  series  is  in 


this  issue.  The  others  will  follow.  And  we  have  stories 
under  way  from  other  properties.  We  think  all  executives 
will  welcome  data  that  show  how  to  get  business  in  volume 
at  a  cost  of  25  to  30  cents  per  dollar  of  increased  revenue. 
Watch  these  stories! 


F.H.A.  Will  Loan  Up  to  $50,000 

Equipment  as  well  as  buildings  are  now  covered  in 
the  new  F.H.A.  credit  plan  for  loans  up  to  $50,000. 
The  new  power  as  interpreted  makes  insurance  up  to  20 
per  cent  of  the  loan  available  for  practically  every  piece 
of  machinery  or  appliance  used  in  factories  and  homes. 
The  electrical  industry  will  do  well  to  study  and  capitalize 
upon  this  new  credit  and  insurance  plan  for  getting 
modernization  of  industry  and  buildings  under  way.  The 
loans  should  run  not  more  than  five  years,  are  payable  in 
monthly  installments  and  carry  a  maximum  discount  of  $5 
per  $100  face  amount  of  a  one-year  note. 


The  Executive  Conversion 

IT  LOOKS  as  though  200,000  electric  ranges  would  go 
on  the  lines  this  year,  against  123,000  in  1934  and 
50,000  in  1933.  The  idea  is  beginning  to  roll.  In  a  few 
>ears  we  will  see  that  ranges  have  repeated  the  history  of 
refrigeration — a  long,  slow  start  and  then  a  rapid  rise  to 
general  popularity.  And  the  biggest  boost  comes  because 
utility  executives  themselves  have  now  been  converted. 


Art  as  Sugar  Coating 

SOME  513,000  “Better  Sight”  lamps  have  been  sold  up 
to  now,  the  study  lamps  made  to' the  I.E.S.  specifi¬ 
cations.  It  is  a  creditable  start.  Now  comes  the  vital 
step  to  turn  these  engineered  products  into  popular  mer¬ 
chandise.  The  Better  Light-Better  Sight  Bureau  is  con¬ 
ducting  a  prize  contest  among  the  lamp  manufacturers 
to  produce  new  decorative  designs  that  will  appeal  to 
women.  Make  them  artistic  and  beautiful  and  these  sight¬ 
saving  lamps  will  come  into  universal  use. 


Modernization  Versus  New  Stations 

A  VIGOROUS  refutation  of  the  Federal  Power  Com¬ 
mission  contention  that  installation  of  new  generat¬ 
ing  stations  should  be  started  immediately  to  avoid  short¬ 
age  of  power  in  the  near  future  was  made  by  Marion  Penn 
(Newark)  at  the  E.E.I.  convention.  Old  stations  and  inter¬ 
connections  can  carry  considerably  larger  peak  loads  than 
at  present.  Modernization  of  existing  plants,  rather  than 
building  of  new  stations,  is  his  recommendation  for  in¬ 
creasing  capacity  when  needed,  as  it  can  be  done  quicker 
and  permits  utilization  of  considerable  existing  investment. 
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The  Editors  Use  a  Spotlight 

on  Current  Happenings 


In  general,  he  was  supported  by  A.  D.  Bailey  (Chicago), 
A.  H.  Kehoe  (New  York),  J.  M.  Drabelle  (Cedar  Rapids, 
Iowa)  and  F.  S.  Clark  (Boston).  But  Mr,  Kehoe  pointed 
to  the  paradoxical  situation  that  engineers  are  figuring  on 
only  one-third  to  one-half  the  rate  of  rise  experienced  in 
1929-1930,  whereas  utility  salesmen  are  concentrating  more 
than  ever  on  building  load. 


Recovery  Via  Technology 

Despite  the  impression  created  by  news  reports, 
Europe  is  not  engaged  solely  in  overthrowing  minis¬ 
tries,  oppressing  minorities  and  preparing  for  war.  Tech¬ 
nical  progress  continues.  In  England  the  production  of 
motor  fuel  from  c6al  has  reached  the  commercial  stage 
with  an  initial  shipment  of  300,000  gallons.  Oil  made  by 
low  temperature  carbonization  is  hydrogenated  in  a  new 
$20,000,000  plant.  France  is  building  Diesel-electric  loco¬ 
motives  of  4,000  hp.  to  haul  450-ton  trains  at  80  m.p.h. 
Russia  is  building  electric  engines.  Going  farther  afield, 
in  South  Africa  transportation  in  the  great  mining  and 
industri^  section  of  the  “reef”  is  to  be  revolutionized  by 
electrifying  223  miles  of  railroad  within  two  years.  There 
is  only  one  road  to  industrial  recovery,  and  it  is  paved 
with  electricity. 


‘‘Cheap”  Lines  Mean  Poor  Service 

Fixed  charges,  more  than  operating  charges,  constitute 
the  worst  burden  of  utilities,  so  they  are  naturally  eager 
to  keep  down  investment  costs.  But  they  refuse  to  sub¬ 
scribe  to  “cheap”  construction,  which  characterizes  most 
of  the  widely  heralded  low-cost  systems  and  is  often  the 
basis  for  disputed  distribution  costs.  As  pointed  out  by 
N.  E.  Funk  (Philadelphia)  and  supported  by  H.  R.  Wood- 
row  (Brooklyn)  and  W.  E.  Mitchell  (Atlanta)  at  the  E.E.I. 
convention,  power  can  be  delivered  by  minimum-cost  sys¬ 
tems,  but  the  public  will  never  submit  to  the  service.  The 
refinements  to  provide  quality  service,  coupled  with  the 
departures  from  ideal  physical  situations,  are  what  make 
the  unit  costs  cited  by  persons  who  know  little  about  the 
problems  of  electric  service  entirely  inadequate. 


Crowning  “Queens  of  Yohomia” 

Romance  and  rivalry  have  been  invoked  in  a  colorful 
domestic  load-building  campaign  now  being  waged  by 
the  Mississippi  Power  &  Light  Company.  The  right  of 
every  woman  to  reign  in  peace  in  the  realm  of  her  own 
home  has  been  made  a  ringing  challenge  to  the  public  to 
end  the  drudgery  of  housework  and  crown  each  wife  and 
mother  “Queen  of  Yohomia”  by  installing  electrical  equip¬ 
ment  to  bear  the  burden  of  the  housework.  The  campaign 
has  been  highly  organized.  Company  salesmen  and 
dealers  may  individually  become  “Princes  of  Yohomia”  by 


outstanding  achievement  and  enjoy  the  benefit  of  extra 
bonus  earnings.  All  company  employees  are  participating 
in  the  securing  of  prospects.  Sales  are  running  strong. 


Our  Report  Issue  Pleases 

OUR  report  of  the  E.E.I.  convention  has  created  much 
favorable  comment.  We  were  glad  to  render  this 
service.  Only  those  behind  the  scenes,  however,  realize  the 
organization  and  hard  work  involved  in  making  a  complete 
report  of  a  convention  that  closed  Wednesday  night  in  an 
issue  mailed  Saturday.  This  is  newspaper  speed  and  meant 
all  night  for  weary  editors  and  printers.  But  it  is  the 
result  that  counts,  and  the  letters  and  comments  amply 
repay  us  for  striving  to  maintain  Electrical  World 
standards  of  quality  and  timeliness. 


Profitable  Modernization 

• 

Substitution  of  sallent-pole  rotors  for  the  conven¬ 
tional  wound  rotors  of  two  large  induction  motors  in 
the  Sperry  Flour  Company  plant  of  funeral  Mills,  Inc., 
enabled  the  management  greatly  to  improve  its  power  fac¬ 
tor.  Through  the  power  company  bonus  for  high  power 
factor  it  was  possible  to  earn  33  per  cent  return  on  the  in¬ 
vestment  required  for  the  changeover.  Doubtless  many  in¬ 
dustrial  organizations  which  cannot  economically  justify 
other  corrective  measures  may  find  this  method  a  solution 
of  their  problems. 


Light  for  the  Doctor 

Final  decision  by  the  Better  Vision  Institution  that 
the  optical  profession  should  actively  prescribe  light 
along  with  eye  glasses  is  a  long  step  forward  in  the  cause  of 
better  lighting.  A  technique  for  light  prescribing  and  a 
program  for  promoting  the  adoption  of  the  idea  have  been 
announced.  It  has  profound  significance  for  human  wel¬ 
fare  and  holds  great  promise  for  the  lighting  industry  also. 
For  when  people  begin  to  look  upon  good  light  as  vital  to 
health,  the  lighting  load  will  soar.  Also,  electricity  will 
have  made  another  great  contribution. 


Courageous  Ontario  Bankers 

The  Province  of  Ontario  asked  for  bids  on  $15,000,000 
of  provincial  bonds.  Not  a  banking  or  investment  house 
made  a  bid.  Why?  The  reason  is  the  repudiation,  by  the 
political  party  now  in  control,  of  bona  fide  contracts  for 
power  made  by  the  Ontario  Hydro  Commission  with  ad¬ 
jacent  privately  owned  power  companies.  Apparently 
Canadian  bankers  have  respect  for  contracts  and  the  cour¬ 
age  of  their  convictions. 
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LIGHTING  FEATURES  SAN  DIEGO  FAIR 


The  San  Diego  Exposition  has  stimulated  busi¬ 
ness  greatly  on  the  Pacific  Coast.  Chromatic 
lighting,  floodlighting  and  new  applications  of 
gaseous  tubes  are  used  to  make  the  night  views 
most  attractive  to  visitors.  View  of  the  Cali¬ 
fornia  Tower  and  some  of  the  buildings  on  the 
Avenida  de  Los  Palacios. 


Selling — The  Way  Out 

Tennessee  Electric  Power  Adds  161  Kw.-Hr.  to  Average 
Domestic  Use  in  1934 — Follows  a  Plan  That  Is  Getting  Out¬ 
standing  Results  —  Costs  and  Returns  Eneouraging  to  Date 


Dowjn  in  Tennessee,  in  spite  of 
I  the  T.V.A.,  the  Tennessee  Elec¬ 
tric  Power  Company  is  selling 
its  way  out  of  its  difficulties.  It  finds 
this  to  be  good  business  as  well  as  the 
only  logical  plan  to  follow.  This  is 
a  remarkable  story  of  results  to  date. 
It  gives  complete  costs  and  returns  as 
well  as  the  plan  and  its  operation. 
This  company  is  establishing  new  rec¬ 
ords.  This  article  is  outstanding  in 
facts.  It  is  a  stimulus  to  show  what 
can  and  is  being  done  in  sales. 

An  average  increase  in  1934  of  161 
kw.-hr.  per  domestic  customer,  or  26.5 
per  cent.  An  average  reduction  in  rate 
paid  of  28.4  per  cent  in  the  same  pe¬ 
riod.  This  was  the  result  of  1934 
operations  of  the  Tennessee  Electric 
Power  Company.  These  are  the  re¬ 
sults  to  date  of  a  plan  adopted  two 
years  ago  on  the  premise  that  the  sal¬ 
vation  of  this  company  rested  upon  its 
ability  to  meet  succes.sfully  the  pop¬ 
ular  demand  for  lower  average  electric 
rates  and  increased  consumption.  Rate 
reductions  at  intervals  has  always  been 
the  policy  of  the  company,  but  the 
voluntary  reductions  of  the  last  two 
years  were  made  on  the  basis  of  get¬ 
ting  business  at  an  accelerated  rate  by 
the  use  of  inducement  rates  and  ag¬ 
gressive  sales  efforts. 

The  average  use  per  customer  under 
the  plan  increased  from  612  kw.-hr.  in 
1933  to  774  kw.-hr.  in  1934,  and 
through  March  of  this  year  the  use 
has  further  increased  to  822  kw.-hr. 
The  average  rate  paid  was  4.13  cents 
per  kilowatt-hour  in  1934  and  this  has 
decreased  in  March  to  a  figure  of  3.93 
cents  per  kilowatt-hour. 

Much  the  same  results  have  been  ob¬ 
tained  with  commercial  service — th^ 
use  has  increased  23.3  per  cent  and  the 
average  rate  has  been  reduced  1 7.3  per 
cent. 

This  is  the  story  to  date  of  aggres¬ 
sive  efforts  under  a  definite  plan  to 
lower  rates  and  increase  sales.  Final 
conclusions  as  to  cost  and  returns  can- 


By  L.  W.  W.  MORROW 

Editor 

not  yet  be  made,  but  the  trend  is  in 
the  right  direction,  and  if  the  program 
had  not  been  put  into  operation  the 
contrast  with  the  present  position  of 
the  company  would  be  quite  marked. 

The  revenue  per  domestic  customer 
did  drop  with  the  advent  of  new  rates 
and  has  been  dropping  since  1933,  due 
to  the  effect  of  the  depression  and  of 
the  rate  reductions.  It  is  encouraging 
to  note,  however,  that  after  the  rate 


leduction  on  February  1,  1934,  there 
was  only  a  slight  seasonal  drop  in 
the  revenue  per  customer  during  the 
spring  months;  then  it  began  to  climb 
and  has  been  increasing  each  month 
since  last  June,  with  slight  variations. 
There  was  no  usual  summer  decline  in 
revenue.  This  is  significant  when  it  is 
noted  that  7,000  small-use  customers 
were  reconnected  to  the  lines  during 
1934. 

By  July  of  1934  the  total  monthly 
domestic  revenue  was  actually  above 
the  same  month  of  the  previous  year, 
i.e.,  the  rate  cut  was  absorbed  in  five 
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months’  time.  However,  on  a  twelve- 
month  ending  basis  the  revenue  per 
customer  declined  from  S33.16  in  Jan¬ 
uary,  1934,  before  the  rate  reduction, 
to  S3 1.78  in  January,  1935,  the  low 
month.  For  February  and  March  of 
this  year  gains  were  about  1  per  cent 
per  month  above  the  low  point  in  these 
twelve-month  figures.  The  trend  is 
now  upward. 

So  much  for  the  over-all  results  to 
date  on  rates  and  revenues.  "On  appli¬ 
ance  sales  an  equally  remarkable  rec¬ 


ord  exists.  In  the  Electrical  World 
compilation  of  March  2,  1935,  show¬ 
ing  merchandising  results  for  75  util¬ 
ity  companies  in  this  country,  the 
Tennessee  Electric  Power  Company 
ranked  first  in  increased  kilowatt-hours 
sold  per  domestic  customer,  first  in  the 
total  number  of  electric  ranges  sold  by 
the  company  and  per  100  customers, 
second  in  dollar  volume  of  appliances 
sold  per  customer,  second  in  the  num¬ 
ber  of  refrigerators  sold  by  the  com¬ 
pany  and  per  100  customers,  third  in 


the  number  of  electric  water  heaters 
sold  by  the  company  and  fourth  in 
the  number  of  water  heaters  sold  per 
100  customers.  These  figures  indicate 
outstanding  activity  in  merchandising. 
Between  35  and  40  per  cent  of  the  cus¬ 
tomers  have  electric  refrigerators, 
about  20  per  cent  have  electric  ranges 
and  5  per  cent  water  heaters.  There 
is  still  plenty  of  room  to  expand  sales. 

Tennessee  Electric  Power  Company 
serves  about  95,000  domestic  cus¬ 
tomers,  with  about  half  of  them  in 


Table  I — A  Planned  Prof^rani 
— Lower  Rate8  and 
Larger  Sales 


K»  .-Hrs. 

Besldenre  Ser?l(*e  |)er  Customer 

1932  .  591 

1933  .  612 

1934  .  774 

C^mmerrial  Serrire 

1932  .  2,464 

1933  .  2.681 

1934  .  3,305 

InduNtrlal  Serf  Ire 

1932  .  280,097 

1933  .  350,892 

1934  .  451,256 


Ave.  Ratt' 
Cents 
6.  13 

5.77 
4.13 

4.86 

4.56 

3.77 

I  .  27 
I.  15 
1.08 


Table  II  —  Ten¬ 
nessee  Electric 
Power  Rates 
— Domestic 

Immediate  Rate 
First  25 kw. -hr.  .  .  6.  5 cents 
Next  35kw.-hr.  .  5.0cent8 
Next  1 40 kw. -hr  .  3.0cent8 
Over  200  kw.-hr. . .  I.5cent8 


Objective  Rate 


First  1 5  kw.-hr 
Next  50 kw.-hr. 
Next  1 35 kw.-hr. 
Next  500  kw.-hr. 
Over  700  kw.-hr. . 


$1.00 
4.  5  cents 
2.0  cents 
1 . 25  cents 
1 . 00  cents 


Table  III  — 
Growth  in 
Residence 
Business 

Ave.  Ave. 
Kw.-Hr.  Rate  per 
perCu8-  Kw.-Hr., 


Table  IV — Appliances 
Sold  in  1933  and 
1934 


Year 

tomer 

Cents 

1922 . 

298 

9.07 

1924. . 

333 

8.34 

1926 . 

361 

7.55 

1928 . 

462 

6.85 

1930 . 

531.8 

6.44 

1932 . 

591.1 

6.  13 

1934 . 

774.  1 

4.13 

1935  (March) 

822.5 

3.93 

lo.  of  Units  Sold 

1933 

1934 

Refrinerators . 

1,600 

7,832 

Ranges . 

1,079 

3,810 

Water  heaters . 

394 

1,762 

Irons . 

4,650 

18,876 

Percolators . 

1,553 

3,395 

Portable  lamps.  .  . 

6,440 

9,593 

Vacuum  cleaners.  . 

376 

522 

Washer-ironers. . . . 

363 

523 

Mazda  lamps . 

333,769 

435,756 

Other  appliances  . 

4,849 

7,614 

Table  V — Volume  of  Appliance 
Sales 


Table  VI — Man-Power 
in  Sales 


No.  Units  of  Major  Appli- 

Total  Number  of 

Total  Ex- 

Total 

Dollar 

Total  Cost 

Total  Dollar 

ances  Sold 

Employees 

penses  Inc. 

Value 

Value  of 

per  Dollar 

Value  of  All 

Refriger' 

Water 

Departn  e  it 

1932 

1933 

1934 

Mdse.  Profit 

of  Appl. 

New  Busi- 

of  New 

Year 

Sales 

ators 

Ranges 

Heaters 

Management . 

8 

16 

19 

Year 

or  Loss 

Sales 

ness  Added 

Business 

1930.... 

...  $1,319,901 

2,302 

1,796 

101 

Home  economists. . 

5 

8 

14 

1932.  . 

$285,535 

$544,038 

$542,417 

$0.53 

1931... 

887,038 

1,494 

1,207 

178 

Home  lighting . 

2 

24 

1933  . . 

285,170 

676,878 

685,628 

0  42 

1932  .. 

544,038 

1,242 

606 

106 

Lighting . 

22 

35 

42 

1924  . . 

339,497 

1,824,857 

1,472,358 

0.23 

1933  ... 

676,878 

1,600 

1,079 

394 

Industrial  man- 

Note — A  slight  merchandise  loss  occurred  in  1932  and  1933, 

1934 

1,824,857 

7,832 

3,810 

1,762 

power . 

14 

16 

15 

but  a  proOt  was  recorded  in  1934  and  is  budgeted  for  1935. 

•Appliance  sales. .  .  . 

no 

117 

2j7 

1 

Total . 

159 

194 

321 

1 

Table  VII — Cost  of  Getting  the 
Business 


Table  VIII— — Breakdown  of  Sales  Expenses 


Cross 

Expenses 

i 

i 

1932 

1933 

1934 

Management . 

$38,500 

$61,200 

$95,500 

Home  service  and  lighting. 

6,000 

14,500 

54,900 

Advertising . 

73,519 

84,108 

152,220 

Period 

Lighting . 

33,792 

45,182 

52,000 

91  825 

Indus,  and  power  sales. .  . 

34,512 

35,000 

38,800 

1933  (July)  . . . 

24,352 

44  491 

50  955 

1933  (.\ug.).. . 

Direct  mdse.  sal.  and  exp.  cxcl.  cost  of  mdse 

235,227 

237,810 

507,231 

1934  (Feb.)... 

Total . 

$445,902 

$521,791 

$1,043,431 

1934  (March) . 

1934  (.\pril).. . 

1934  (May).. . 

Table  IX 

— Growth  of  Domestic  Business 

1934  (June) . .  . 

A 

ve.  No.  of 

Kw.-Hrs. 

Dollars  Revenue 

Dollars  in 

1934  (.Aug.).  . 

Year  Customers 

Sold 

from  Kw.-Hr.  Sales 

Mdse.  Sales 

1934  (Sept  ).. 

1930 . 

93,006 

48,292,947 

$3,108,650 

$1,319,901 

1934  (Oct.)..  . 

1931 . 

91,730 

50,831,002 

3,274,980 

887,038 

1932  . 

90,180 

53,305,755 

3,268,782 

544,582 

1933 . 

86,214 

52,734,573 

3,044,131 

676,878 

1934  (Dec.)... 

1934  . 

91,156 

70,565,799 

2,913,570 

1,824,857 

1935  (Jan.).., 

Table  X — Distribution  of  Domestic 
Customers 

Per  Cent  of  Total  Customers 


Minimum 
Bill 

17.8  (Ml  kw.-hr.) 

25. 8  ( i-l  I  kw.-hr.) 
2).  8  (Ml  kw.-hr.) 


Immediate 

Rate 


Objective 

Rate 


19.  3  0-1  5  kw.-hr.) 

43 

27 

22.  4 

36.  3 

30.9 

23.  2 

35.  1 

31.6 

27.  2 

32.5 

30.9 

26.  7 

29.  3 

34.  3 

29.3 

27.  3 

33.7 

28.0 

26.  6 

35.7 

23.0 

33.6 

36,7 

18.  8 

32.5 

38.8 

14.  3 

31.0 

43,2 

12.7 

33,  1 

42.4 

9.6 

33.3 

44.7 
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Table  XI — Growth  of  Com¬ 
mercial  Bnsiness 


Ave.  No.  of  Kw.-Hr.  Revenue  From 


Year  Customers  Sold  Kw.-Hr.  Sold 

1930  .  21,201  93,380,078  $3,035,931 

1931  .  23,160  58,363,047  2,975,739 

1932  .  22,247  54,905,079  2,670,156 

1933  .  20,702  55,510,613  2,530,856 

1934  .  20,402  67,433,885  2,540,787 


1935(budKet).  20,012  81,568,824  2,685,100 


Nashville  and  Chattanooga  and  the 
remainder  scattered  over  30,000  square 
miles  of  territory  in  400  towns  and 
communities.  There  is  gas  competi¬ 
tion  in  about  half  the  territory.  The 
average  income  of  the  population  in 
the  area  is  in  the  low  bracket  for  this 
country.  The  T.V.A.  yardstick  is  in 
and  all  about  the  company  operations. 
The  company  operates  46  stores  and 
co-operates  with  all  dealers  in  its  ter¬ 
ritory. 

This  was  the  company  setting  and 
situation  when,  in  common  with  the 
other  Commonwealth  &  Southern  prop¬ 
erties  in  the  South,  a  definite  plan  for 
further  voluntary  rate  reductions  and  a 
greater  sales  expansion  was  deter¬ 
mined  upon  about  two  years  ago. 

The  key  to  success  has  been  an  en¬ 
thusiastic  support  of  the  plans  by  all 
executives,  department  heads  and  em¬ 
ployees.  The  entire  company  got  busy 
on  sales  and  worked  on  sales  and  this 
concentrated  effort  and  enthusiasm 
made  the  details  plan  operate  success¬ 
fully.  The  major  aspects  of  the  plan 
embarked  upon  are  as  follows: 

1.  Successive  automatic  rate  reductions 
under  a  unique  “objective  rate  plan”  which 
has  been  published. 

2.  An  expanded  sales  program  both  as  to 
volume  and  rate  of  getting  business. 

3.  Agreements  with  the  T.V.A.  and 
K.H.F.A.  as  agencies  of  the  government. 

4.  Improved  public  relations  through  low¬ 
er  rates,  better  service,  courteous  attention 
and  acquainting  the  public  with  facts 
through  the  radio,  through  advertising  and 
through  personal  contacts. 

5.  Improved  employee  morale  in  having  an 
objective  to  work  for  and  in  benefiting 
financially  through  personal  participation  in 
the  sales  activities. 

6.  Personalizing  the  service  by  the  use  of 
“Reddy  Kilowatt.” 

The  expanded  sales  program  was 
developed  gradually  during  the  period 
I'Ptween  July  1,  1933,  and  the  early 
?'Ummer  of  1934.  It  involved  the  fol¬ 
lowing  plans  and  methods: 

1.  More  personnel  in  all  aspects  of  sales 
work. 

2.  Direct  selling  of  small  appliances  hy 
employees  with  a  financial  inducement  for 
this  and  for  turning  in  prospect  cards  on 
major  appliances. 


3.  Providing  liberal  compensation,  bo¬ 
nuses  and  prizes  for  all  salesmen  and  all  em¬ 
ployees. 

4.  Furnishing  free  wiring  for  ranges  and 
water  heaters. 

5.  A  dealer  co-operative  plan. 

6.  Rentals  of  ranges  and  water  heaters. 

7.  Securing  and  selling  lower-priced  mer¬ 
chandise. 

8.  Giving  long  payment  terms  and  low 
carrying  charges,  which  are  necessary  in  this 
relatively  low  income  territory. 

9.  Use  of  a  separate  division  to  handle 
commercial  sales  of  electric  cooking,  re¬ 
frigeration  and  air  conditioning. 

10.  A  staff  of  home  economists  to  contact 
old  and  new  users  of  major  appliances. 

11.  Use  of  a  separate  division  to  promote 
home  lighting. 

12.  Increased  advertising  and  sales  promo¬ 
tion  through  newspapers,  direct  mail,  radio, 
billboards,  street  car  signs,  etc. 

13.  Complete  reorganization  and  amplifi¬ 
cation  of  the  appliance  servicing  depart¬ 
ment. 

These  plans  got  results.  Between 
four  and  five  times  as  many  of  the 
major  appliances  were  sold  in  1934  as 
in  1933.  Dealers  increased  their  sales 
in  all  lines,  selling  twice  as  many  re¬ 
frigerators  and  eight  to  ten  times  as 
many  ranges  and  water  heaters  as  in 
the  previous  year.  The  small-use  cus¬ 
tomer  received  the  attention  of  the 
home-lighting  girls  and  employees. 
Also  in  several  campaigns  involving 
small  appliances  special  commissions 
have  been  paid  if  the  appliances  went 
into  homes  paying  electric  bills  of  less 
than  $3  per  month.  In  a  sale  of 
19,000  irons  last  year  65  per  cent  were 
made  to  this  class  of  customer — 50 
per  cent  of  them  had  no  irons  pre¬ 
vious  to  this  sales  program.  A  low- 
cost  percolator  has  been  acquired 
recently  and  is  being  sold  to  these  cus¬ 
tomers — 4,000  of  them  were  sold  in 
eight  weeks’  time.  Of  the  T.V.A.  model 
refrigerators  sold  64  per  cent  went 
into  homes  having  incomes  of  less  than 
SI, 500  per  year.  In  lamps  63.6  per 
cent  of  all  sold  were  60  watts  and 
larger. 

The  cumulative  effect  on  the  small 
user  is  becoming  evident.  In  April, 
1932,  there  were  17.8  per  cent  mini¬ 
mum  bill  customers  entitled  to  11  kw.- 
hr.  for  Si;  in  February,  1934,  new 
rates  gave  15  kw.-hr.  for  SI,  and  for 
the  first  month  there  were  19.3  per 
cent  of  these  customers.  In  January, 
1935,  there  were  only  9.6  per  cent  of 
SI  users  and  there  has  been  a  steady 
decline.  More  than  45  per  cent  of  the 
customers  now  earn  the  low  objective 
rate,  exclusive  of  minimum  bill  cus¬ 
tomers,  as  compared  to  27  per  cent  the 
first  month  this  rate  went  into  effect. 

Low-priced  appliances,  the  long¬ 
term  financing  and  the  popularizing  of 
electricity,  aided  by  T.V.A.  and 


E.H.F.A.,  unquestionably  helped  the 
program,  as  did  a  better  economic 
condition  in  the  territory.  In  sales  by 
the  company  65  per  cent  of  the  refrig¬ 
erators,  56  per  cent  of  the  ranges  and 
60  per  cent  of  the  water  heaters  were 
T.V.A.  models.  Other  electric  dealers 
sold  T.V.A.  models  to  the  extent  of 
about  5  per  cent  of  their  refrigerators, 
10  per  cent  of  their  ranges  and  20  per 
cent  of  their  water  heaters. 

All  employees  are  encouraged  to 
sell  small  appliances  and  to  turn  in 
prospect  cards  for  ranges,  water 
heaters  and  refrigerators,  which  are 
then  worked  by  the  regular  salesmen. 
Prospect  cards  are  good  for  thirty  days 
and  can  be  renewed  for  an  additional 
thirty  days.  If  the  appliance  is  sold  to 
the  prospect  during  that  period,  either 
by  the  company  or  a  dealer,  the  em¬ 
ployee  receives  a  commission,  which  is 
not  deducted  from  the  salesman’s  com¬ 
pensation  if  the  sale  is  made  by  one  of 
the  company  salesmen.  This  feature 
makes  for  co-operation  between  sales¬ 
men  and  employees. 

'  Plan  for  sales 

The  merchandise  campaigns  have 
been  conducted  somewhat  along  the 
following  lines: 

(a)  Sales  of  all  appliances  handled  by  the 
company  were  included  rather  than  have 
special  campaigns  on  a  special  item. 

(b)  Employees  were  divided  into  eight 
major  divisions  in  accordance  with  the  reg¬ 
ular  operating  set-up,  two  of  these  being 
the  entire  accounting  department  and  the 
production  and  transmission  department. 

(c)  Quotas  were  established  on  a  revenue 
basis  rather  than  on  a  dollar  volume  basis. 
Each  appliance  sold  was  estimated  to  bring 
in  a  certain  amount  of  revenue  annually. 
This  revenue  was  credited  to  an  employee 
and  to  his  division  for  each  appliance  sold 
or  on  which  a  prospect  had  been  turned  in 
resulting  in  a  sale.  No  credit  was  given 
for  the  sale  of  major  appliances  replacing  a 
similar  electric  appliance. 

(d)  Each  division  operated  under  what 
might  be  called  a  local  option  plan;  that 
is,  it  planned  its  own  campaign  under  cer¬ 
tain  general  rules.  Each  division  was  al¬ 
located  a  certain  amount  of  prize  money 
to  be  used  in  any  manner  it  might  deem 
best.  In  addition,  there  have  usually  been 
certain  grand  prizes  for* the  entire  company 
to  the  best  salesman,  leading  employees  and 
local  managers. 

(e)  Reverts  during  each  campaign  of  any 
appliance  sold  during  that  campaign  were 
deducted  from  the  employee’s  and  the  divi¬ 
sion’s  credit. 

Early  in  1934  a  separate  division  of 
the  merchandise  department  was 
organized  to  promote  the  sale  of 
commercial  refrigeration  equipment, 
commercial  cooking  and  heating 
equipment  and  air-conditioning  equip¬ 
ment.  This  department  is  headed  by 
a  commercial  merchandise  manager. 
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who  is  assisted  by  two  air-condi¬ 
tioning  engineers  and  one  commercial 
cooking  specialist  in  the  headquar¬ 
ters  office.  There  is  a  commercial 
supervisor  in  each  of  the  company’s 
six  operating  divisions,  with  ten  spe¬ 
cialty  salesmen  working  under  them, 
principally  in  the  two  largest  cities, 
Nashville  and  Chattanooga.  The  activ¬ 
ities  of  this  division  during  the  past 
year  have  resulted  in  the  addition  of 
more  than  3,600  kw.  of  new  load 
through  both  company  and  dealer 
sales,  more  than  3,000  kw.  of  which 
has  been  in  commercial  cooking  equip¬ 
ment. 

Aid  to  dealers 

Considerable  progress  has  been 
made  during  the  past  year  in  helping 
dealers  promote  sales  of  electrical  ap¬ 
pliances  and  in  developing  closer  co¬ 
operation  and  better  relations  between 
the  company  and  dealers.  The  com¬ 
pany  has  made  agreements  with  most 
dealers  handling  electrical  appliances 
of  recognized  standards  providing  for 
assistance  to  the  dealer  in  many  ways 
in  the  promotion  and  sale  of  those 
appliances.  Among  the  things  which 
the  company  is  doing  for  dealers  are 
the  following: 

1.  Furnishing  free  wiring  for  domestic 
electric  ranges  and  electric  water  heaters 
and  a  partial  allowance  toward  the  wiring 
of  commercial  electric  ranges  and  electric 
water  heaters. 

2.  Pays  bonuses  to  dealers  of  $5  for  each 
electric  range  and  $8  for  each  electric  water 
heater  sold  hy  the  dealer. 

3.  Pays  any  utility  employee  a  bonus  for 
a  prospect  resulting  in  a  sale  by  a  dealer  of 
an  electric  refrigerator,  range  or  water 
heater. 

4.  Encourages  merchandise  managers  to 
assist  dealers  in  their  sales  promotion  ef¬ 
forts,  and  has  recently  added  several  dealer- 
contact  men. 

5.  Offers  the  free  service  of  its  home  econ¬ 
omists  to  dealers  upon  request. 

6.  Explains  the  company’s  rates  and  of¬ 
fers  sales  help  and  advice  at  meetings  of 
dealers  and  dealers’  salesmen. 

7.  Furnishes  information  on  customers’ 
individual  bills  to  assist  dealers  in  closing 
sales. 

8.  Carries  dealers’  names  on  the  com¬ 
pany’s  own  promotional  advertising  announc¬ 
ing  that  “the  following  stores  invite  you 
to  inspect  their  new  electric  ranges,  water 
heaters  or  refrigerators.” 

9.  Furnishes  servicing  help  where  the 
dealer  is  unable  to  handle  it  himself. 

Since  offering  this  plan  to  dealers 
their  sales  have  increased  materially 
and  the  general  relationship  between 
company  and  dealers  is  on  much 
friendlier  terms. 

Contributing,  also,  to  a  very  consid¬ 
erable  extent  in  the  over-all  results 
previously  referred  to  has  been  the 
work  done  by  the  lighting  department, 
both  by  commercial  lighting  salesmen 


and  home-lighting  advisers.  There  are 
32  girls  engaged  in  home-lighting 
work,  or  about  one  girl  to  each  3,000 
customers.  Their  entire  time  is  de¬ 
voted  to  home-lighting  work,  although 
they  also  uncover  and  report  a  con¬ 
siderable  number  of  prospects  for 
electrical  appliances,  which  are  turned 
over  to  the  merchandise  department, 
and  also  report  complaints  and  repairs 
needing  attention. 

During  the  year  1934,  with  an  aver¬ 
age  of  fifteen  girls  engaged  during  the 
entire  period,  more  than  12,000  first 
calls  were  made,  reaching  about  13 
per  cent  of  the  domestic  customers,  and 
an  additional  11,000  customers  were 
contacted  through  group  meetings. 
More  than  50  per  cent  of  the  first  calls 
resulted  in  securing  increased  wattage, 
which  averaged  about  250  watts  per 

• 

Wins  Coffin  Award 

Since  this  article  was  written 
the  Tennessee  EHectric  Power  Com¬ 
pany  has  heen  awarded  the  Charles 
A.  Coffin  .4ward.  This  was  pre¬ 
sented  at  the  Edison  Electric  In¬ 
stitute  convention  in  Atlantic  City, 
June  a.  This  is  the  first  of  a  series 
of  three  articles  telling  of  the  costs 
and  returns  of  the  Commonwealth 
&  Southern  properties  in  the 
South  which  have  embarked  upon 
a  common  sales  program  of  major 
magnitude.  These  articles  are 
written  from  the  executive  view¬ 
point  and  the  industry  is  fortunate 
in  getting  such  valuable  sales  and 
cost  data  as  a  guide  to  its  sales 
operations. 

• 

job  closed.  A  conservative  estimate  is 
that  $57,000  of  added  annual  revenue 
was  secured  at  a  cost  of  approximately 
$21,500,  or  38  cents  per  dollar  added, 
not  counting  advertising  or  overhead 
expense. 

The  company  practically  doubled  its 
mechandising  advertising  during  1934 
and  the  tabulation  from  Electrical 
World,  previously  referred  to,  indi¬ 
cates  that  it  spent  more  money  per 
customer  for  advertising  than  any 
company  ia  the  United  States.  It  is 
significant  that  paralleling  this  the 


sales  record  ranked  very  near  the  top 
also. 

Coupled  with  advertising,  the  com¬ 
pany  has  attempted  to  personalize  its 
service  and  to  make  the  customers 
more  appreciative  of  its  value.  “Reddy 
Kilowatt”  was  introduced  to  the  pub¬ 
lic  about  a  year  ago,  and  since  then 
he  has  appeared  in  some  form  in  al¬ 
most  all  the  company’s  newspaper  ad¬ 
vertising,  on  the  radio,  on  the  electric 
bills,  on  the  moving  picture  screen,  as 
a  contest  promoter,  etc.,  and  he  has 
been  a  great  help  in  accomplishing 
the  results  sought. 

Costs  and  returns 

All  of  the  plans  cost  money,  plenty 
of  money,  as  is  shown  in  accompany¬ 
ing  data,  but  the  company  feels  the 
effort  and  expense  are  worth  while. 
Excluding  the  cost  of  merchandise 
itself,  the  grand  total  of  expense  in 
1934  was  $1,043,000,  or  $11  a  cus¬ 
tomer.  In  1933  the  cost  was  $522,000 
and  it  was  about  the  same  in  1932. 
However,  the  merchandise  expense 
part  of  this  cost  was  paid  for  out  of 
merchandise  income,  which  was  suf¬ 
ficiently  large  to  do  this  and  to  give 
a  profit  on  direct  merchandising  oper¬ 
ations.  If  this  is  considered  the  net, 
new'-business  expense  was  $340,000  in 
1934,  or  $3.60  per  customer.  This 
compares  with  a  similar  expense  of 
$285,000  for  1933  and  1932. 

The  net  cost  of  obtaining  new  busi¬ 
ness  of  all  kinds  after  creating  mer¬ 
chandise  profit  w'as  23  cents  per  dollar 
of  added  revenue  in  1934,  as  com¬ 
pared  with  42  cents  in  1933  and  53 
cents  in  1932.  Larger  volume  is  the 
key  to  lower  unit  cost  per  dollar  of 
revenue  added.  Also,  the  actual  fig¬ 
ures  on  added  revenue,  after  allowing 
for  rate  reductions,  were  found  to  be 
higher  than  those  used  theoretically, 
so  that  the  figures  given  are  conserva¬ 
tive. 

Final  conclusions  are  not  yet  avail¬ 
able,  but  the  company  is  convinced 
that  it  has  undertaken  a  program  that 
is  practicable  and  promising.  The 
entire  organization  is  enthusiastic  in 
support  of  the  plan.  Results  to  date, 
as  shown  in  the  data,  give  tangible 
evidence  that  the  plan  is  working.  En¬ 
thusiasm.  a  plan,  man-power,  money 
and  promotional  rates  are  making  the 
Tennessee  Electric  Power  Companv 
forge  ahead  out  of  the  slough  of  de¬ 
spond  into  which  it  was  first  pitched 
by  news  of  the  T.V.A.  yardstick.  It  is 
doing  a  job  of  whxh  it  has  a  right  to 
be  proud. 
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Avoids  Momentary  Overloads 

Interruptions  to  Power  Supply  Eliminated,  Avoiding 
Idle  Time,  Damage  to  Maehines  and  Safety  Hazards 


IT  IS  easy  to  prepare  for  peak 
loads  that  occur  at  regular  inter¬ 
vals,  but  those  momentary  over¬ 
loads  that  happen  when  least  expected 
are  tantalizing  to  the  engineer — par¬ 
ticularly  when  they  interrupt  power 
supply. 

Load-limiting  equipment  offers  an 
effective  and  economical  solution  to 
the  problem.  This  is  illustrated  by 
the  unfavorable  conditions  leading  up 
to  and  corrected  by  the  installation  of 
General  Electric  load-limiters  at  the 
Union  Dock,  Ashtabula  Harbor,  Ohio. 

Three  500-kw.,  250-volt,  motor-gen¬ 
erator  sets  are  installed,  each  with  a 
continuous  full-load  rating  of  2,000 
amp.,  150  per  cent  of  rating  for  two 
hours  and  200  per  cent  of  rating  for 
two  minutes.  The  major  load  consists 
of  four  Hulett  ore  unloaders,  supplied 
from  one  feeder,  and  a  bridge-type  ore 
conveyor  supplied  from  a  second 
feeder.  The  normal  peak  demand  of 
the  four  unloaders  combined  is  4,000 
amp.,  while  that  of  the  bridge  con¬ 
veyor  is  2,000  amp. 

Since  operation  is  not  continuous, 
it  should  have  been  possible  to  supply 
the  required  current  from  two  genera¬ 
tors.  However,  before  the  load-limit¬ 
ing  equipment  was  installed  this  could 
not  be  done,  for  occasionally  the  mo¬ 
mentary  peak  power  requirements  of 
the  four  unloaders  and  of  the  bridge 
conveyor  would  occur  simultaneously 
and  produce  a  peak  of  10,000  amp. 
This  current  would  trip  the  motor- 
generator  circuit  breakers. 

On  one  occasion,  when  the  power 
was  “lost”  in  this  manner,  consider¬ 
able  damage  to  the  machinery  resulted. 
Occurrence  of  the  mishap  was  not 
easily  preventable,  under  such  condi¬ 
tions,  because  of  the  “drifting”  ten¬ 
dencies  of  the  heavy  machines. 

On  another  occasion,  when  the 
bridge  conveyor  alone  constituted  the 
major  load,  a  similar  difficulty  was 
experienced.  During  normal  operation 
the  load  was  well  within  the  limits  of 
one  generator.  However,  “inching”  of 
the  Hulett  machines  to  facilitate  oiling 


By  C.  H.  TALCOTT 

Chief  Electrician 

Union  Dock,  Interstate  Steamship  Company, 
Ashtabula  Harbor,  Ohio 

and  inspection  would  sometimes  add 
about  1,000  amp.  (maximum)  at  a 
critical  moment  in  the  operating  cycle 
of  the  bridge  conveyor,  tripping  the 
breakers  and  jeopardizing  the  safety 
of  both  men  and  machines. 

This  situation,  too,  led  to  the  use  of 
an  extra  generator  merely  to  absorb 
the  momentary  overloads.  In  other 
words,  it  was  necessary  to  operate  two 
generators,  having  a  combined  capac¬ 
ity  of  8,000  amp.  for  two  minutes,  in 
order  to  supply  power  to  a  load  which 
seldom  exceeded  3,000  amp. 

To  assure  continuous  operation  and 
full  protection,  without  employing  ex¬ 
cess  generator  capacity,  load-limiting 
equipment  was  installed.  The  main 
positive  bus  between  the  generator 
panel  and  the  feeder  panel  was  split 
into  two  parallel  circuits  and  the 
changes  indicated  below  were  made. 
This  arrangement  resulted  in  a  flexible 
installation  with  three  load-limiting 
values — 5,000-amp.  limit  for  one  gen¬ 
erator,  10,(XX)-amp.  for  two  generators 
and  15,000-amp.  for  three  generators. 

Now,  when  the  station  is  being  put 
into  operation,  the  generators  are  first 
started  and  connected  to  the  bus.  Then 
the  proper  disconnecting  switch  for 


feeding  the  load  through  the  desired 
load-limiting  resistor  is  closed.  If  load 
conditions  are  normal  a  reclosing 
relay  immediately  operates  and  causes 
the  resistor-shunting  breaker  to  short 
circuit  the  load-limiting  resistor. 
When  an  overload  occurs  the  resistor¬ 
shunting  breaker  automatically  opens 
and  the  resistor  limits  the  voltage  at 
the  machines  to  180  volts  at  250  per 
cent  of  the  generator  current  rating. 
Then,  as  soon  as  the  system  returns  to 
normal-load  conditions,  the  reclosing 
relay  again  operates  and  the  resistor¬ 
shunting  breaker  shorts  out  the  load- 
limiting  resistor. 

The  effect  on  the  operation  of  the 
machines  when  the  load-limiting  re¬ 
sistors  are  cut  into  the  circuit  is  a 
slight  reduction  in  speed,  caused  by 
the  reduction  in  voltage.  At  night, 
dimming  of  lights  is  a  positive  indica¬ 
tion  that  the  load-limiting  equipment 
is  functioning,  but  at  times  during  the 
day  when  an  overload  has  been  “ironed 
out”  the  machinery  operators  haven’t 
even  noticed  it. 

Since  installation  of  load-limiting 
equipment  the  power  has  never  been 
cut  off,  and  as  a  result  the  machines 
have  been  operated  under  closer  con¬ 
trol.  Moreover,  only  one  generator  has 
been  required  for  the  conveyor  load 
alone;  two  generators  for  the  com¬ 
bined  unloader  and  conveyor  load. 


In  one  leg  of  this  split 
circuit  a  single-pole  dis¬ 
connecting  switch  and  a 
load-limiting  resistor  hav¬ 
ing  a  rating  of  5,000  amp. 
for  one  minute  at  350 
deg.  C.  rise  were  con¬ 
nected  in  series.  A  3,0(»0- 
amp.,  single-pole,  600-volt 
automatic  air-circuit 
breaker,  type  AL-2,  was 
connected  in  parallel  with 
the  resistor.  Another 
single-pole  disconnecting 
switch  and  a  load-limit¬ 
ing  resistor  having  a  rat¬ 
ing  of  10,000  amp.  for  one 
minute  at  350  deg.  C.  rise, 
together  with  a  6,0)0- 
amp.  type  AL-2  breakei. 
paralleling  the  resistor, 
were  connected  in  the  other  leg.  The  overload  trips  on  the  feeder  circuit  breaker^ 
were  removed  and  were  replaced  by  temperature  relays  for  the  purpose  of  protecting 
the  load-limiting  resistors  against  overheating,  by  opening  the  feeder  circuit  breakers 
when  a  sustained  overload  occurs. 

Changes  made  to  incorporate  load-limiter 


After 


3, 000~  amp.  aufomafic 
rfsistor-shun^ing 
q7  circuit  breaker. 
Disconnect  t  j-xA''' 


Main  positive 
buS\ 


Generator  and  aenerertor 
circuit  breoicers 
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'6.000- amp  aw^matic  res,s*or- 
snur*ira  oil  circuit  break  er 
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Thyratron-Excited  Condenser 


Only  Tubes  Used  to  Regulate  and  Excite 
a  15,000-Kva.  Hydrogen-Cooled 
Synchronous  Condenser 


By  PHIUP  SPORJN  .  .  .  G.  G.  LANGDON 

American  Gas  &  Electric  Company,  New  York 


IN  AUGUST,  1933,  a  15,000-kva. 
hydrogen-cooled  synchronous  con¬ 
denser  equipped  with  an  all-tube 
thyratron  regulator  and  thyratron  ex¬ 
citation  system  was  installed  at  the 
Suburban  plant  of  the  Scranton  Elec¬ 
tric  Company.  This  electronic  device 
is  not  only  a  regulator  but  also  fur¬ 
nishes  the  field  current  for  the  syn¬ 
chronous  condenser.  All  moving  parts, 
and  consequently  all  wear  and  tear  on 
these  parts,  have  been  eliminated,  the 
tube  output  being  used  as  the  sole 
source  of  excitation. 

In  the  electronic  regulators  de¬ 
scribed  previously  the  current  output 
of  the  electronic  device  was  in  the 
order  of  10  amp.  full  load,  whereas 
an  electronic  output  of  560  amp.  full 
load  is  obtained  from  the  excitation 
system  used  in  the  Scranton  installa¬ 
tion.  Six  type  FG-53  air-cooled  thyra- 
trons,  mounted  in  a  power  tube  rack 


(shown  on  the  right  in  rig.  1),  were 
used  in  a  double-wye,  six-phase,  grid- 
controlled  rectifier  to  obtain  this  out¬ 
put  rating. 

Performance  Characteristics  —  The 
over-all  performance  is  indicated  in 
the  following  condensed  summary  of 
installation  tests  and  by  the  oscillo¬ 
grams  of  Figs.  2  and  3: 

1.  Response — required  less  than  one  cycle 
to  bring  field  voltage  to  maximum  under 
short-circuit  conditions.  (The  response  time 
is  indicated  clearly  in  trace  3  of  Figs.  2,  3.) 

2.  Maximum  field  voltage  applied  under 
above  condition  was  about  300  volts,  normal 
being  116  volts  at  15,000  kva.  leading. 

3.  Steady  state  arrived  at  in  approximately 
42  cycles  for  change  in  regulated  voltage 
sufficient  to  change  condenser  load  from 
3,000  kva.  lagging  to  full  load  leading.  For 
a  similar  change  in  the  opposite  direction, 
that  is  from  full  load  leading  to  3,000  kva. 
lagging,  exciter  reached  steady  state  in  ap 
proximately  52  cycles. 

4.  Sensitivity.  Condenser  was  changed 
from  3,000  kva.  lagging  to  18,000  kva.  lead¬ 
ing  by  less  than  one  per  cent  change  in 
regulated  voltage. 

{Continued  on  page  .W] 


There  have  lieen  three  previous 
articles  (February  2,  February  16 
and  May  11, 1935)  reciting  the  ex¬ 
perience  with  electronic  tubes  on 
power  systems.  Currents  there 
were  limited  to  a  matter  of  am¬ 
peres.  Here  excitation  currents  as 
high  as  600  amp.  for  15,000  kva. 
are  obtained  wholly  from  thyra- 
trons.  Tubes  are  “going  places” 
on  the  A.G.&E.  system  and  the  re¬ 
sults  justify  the  adventure.  See 
the  immediately  preceding  article 
for  summary  of  the  factors  in¬ 
volved  in  the  use  of  electronic  de¬ 
vices  for  excitation  regulation. 


Fig.  1 — F  r  o  n  I 
view  of  thyratron 
exciter  at  subur¬ 
ban  plant 

The  six  type  FG-53 
power  thyratrons 
are  located  in  the 
screened  inclosure 
at  the  right.  The 
two  841  vacuum 
tubes  are  located 
near  the  top  of  the 
right  -  hand  panel 
and  the  six  type 
FG-57  thyratrons 
are  within  the  In- 
closure  at  the  top 
of  the  adjacent 
panel.  Lower  on 
this  panel  are  six 
jacks  and  a  meter 
for  measuring  the 
arc  drop  of  the 
targe  tubes. 
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Fig.  2 — Oscillogram  shows  speed  of  response  of  thyiatron  exciter  and  15,000*kva.  synchronous  condenser 

during  a  simulated  fault 

Condenser  load  change  0  to  15,900  kva.  leading  (0  to  6  per  cent  overload) 


Fig.  3 — Condenser  swing  is  from  0  to  38,500  kva.  leading  (0 — 250  per  cent  full  load) 


1.  A.c.  regulator  voltage  phase  1-2. 

2.  Plate  current  No.  3  power  thyratron. 

3.  Condenser  field  voltage. 

4.  Condenser  field  current. 

5.  Condenser  current  phase  1. 

6.  Plate  current  No.  3  control  thyratron. 

7.  Grid  current  No.  3  power  thyratron. 

8.  Anode-cathode  voltage  No.  3  power 
thyratron. 

In  both  of  the  above  cases  the  fault  con¬ 
dition  was  simulated  by  lowering  the  reg¬ 
ulator  signal  voltage  at  M  Fig.  4.  When 
the  fault  occurred  (A)  the  exciter  voltage 
(3)  jumped  to  its  maximum  value  in  less 
than  one-half  cycle  and  held  this  value 
until  the  fault  was  cleared  at  B.  During 
the  fault  the  field  current  (4)  and  the 
p<^>wer  thyratron  plate  current  (2)  increase 
rapidly,  returning  to  normal  shortly  after 


the  fault  is  cleared.  Although  the  rectified 
voltage  (3)  applied  to  the  condenser  field 
contains  a  high  percentage  of  ripple,  it 
requires  no  smoothing  capacitors  or  re¬ 
actors  to  provide  a  practically  smooth  d.c. 
field  current  (4),  due  to  the  extremely  high 
inductance  of  the  condenser  field. 

There  are  a  few  differences  between  the 
two  cases  shown.  A  study  of  the  wave 
shapes  of  Pig.  2  indicates  that  the  field 
current  discharged  (from  B  to  C)  into  one 
or  more  of  the  power  thyratrons  according 
to  the  time  constant  of  the  field  circuit.  One 
symptom  of  this  action  is  the  slight  ripple 
introduced  In  the  field  current.  However, 
beyond  C  the  field  current  decreases  at  a 
forced  rate  due  to  regeneration ;  that  is, 
the  stored  field  energy  is  transferred  back 
to  the  a.-c.  supply  circuit  via  the  power 


thyratrons.  This  action  is  made  possible 
by  the  highly  inductive  load  of  the  field 
circuit  and  is  controllable  within  limits. 
Fig.  3  indicates  regeneration  starting  at 
B.  Several  one-cycle  arc-backs  are  also 
indicated  in  Fig.  3  about  midway  between 
B  and  D. 

Traces  6,  7  and  8  of  Fig.  3  differ  from 
those  of  Fig.  2  for  the  duration  of  the 
fault.  The  former  indicates  that  the  d.-c. 
bias  of  the  PT-841  control  tube  overcame 
the  fixed  a.-c.  bias  over  the  entire  cycle 
for  the  duration  of  the  fault  so  that  the 
transfer  from  one  tube  to  another  was  by 
plate  voltage  rather  than  by  grid  bias, 
whereas  on  Fig.  2  the  transfer  evidently 
took  place  due  to  grid  bias.  This  condition 
can  be  controlled  by  adjustment  or  by  pro¬ 
portioning  the  various  voltage  involved. 


Fig.  4 — Simplified  diagram  of  thyratron 
regulator-exciter 

Each  phase  voltage  is  rectified  separately 
and  the  three  rectified  voltages  thus  ob¬ 
tained  are  added  to  provide  a  d.-c.  potential 
which  is  applied  to  the  thyrite  bridge.  The 
ouput  of  the  bridge,  obtained  as  a  voltage 
difference  between  points  “a”  and  “b,”  is 
applied  to  the  grid  of  the  841  vacuum  tube 
amplifier.  The  method  of  controlling  the 
P';-53  power  tubes  is  rather  unique  and 
will  be  described  in  detail. 

Considering  the  FG-57  thyratron  control 
stage,  the  resultant  grid  voltage  on  this 
tube  depends  on  (1)  a  fixed  d.-c.  bias,  ob¬ 
tained  across  Ri  and  R2,  (2)  a  fixed  a.-c. 
bias  obtained  from  the  grid  transformer, 
lagging  120  deg.  behind  the  anode  potential 
and  (3)  a  variable  d.-c.  bias  obtained 
ac-oss  Ri  from  the  output  circuit  of  the 
841  trlode  amplifier,  which  latter  controls 
the  point  in  the  cycle  when  the  FG-57  con¬ 
trol  thyratron  is  fired.  As  soon  as  the 
F(:-57  control  thyratron  fires,  a  d.-c.  volt¬ 
age  is  developed  across  Rs,  wh^ph  is  ap¬ 
plied  to  the  grid  of  the  corresponding 
PO-53  power  tube  causing  it  to  fire,  the 
latter  tube  being  normally  biased  to  cut-off 
by  its  100-volt  fixed  grid  bias.  After  the 
Pfl-53  power  tube  has  fired  the  voltage 


applied  across  the  FG-57  control  tube  is 
limited  to  the  arc-drop  of  the  FG-53  power 
tube  (about  twenty  volts)  and  by  resistor 
Rt,  consequently  the  current  through  the 
control  tube  is  reduced  to  practically  zero. 


The  FG-57  and  FG-53  tubes  of  the  other 
five  phases  are  similarly  controlled  by  the 
output  of  the  same  841  vacuum  tube  and 
thus  provide  a  six-phase  exciter  whose  out¬ 
put  is  regulated  by  the  a.-c.  line  voltage. 
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^Continued  from  page  28] 

5.  Over-all  efficiency — 78  per  cent  at  18,- 
500  kva.  leading,  57  per  cent  at  5,000  kva. 
leading. 

6.  Any  two  power  tubes  out  of  service — 
field  current  remained  smooth  and  field 
current  of  600  amp.  or  less  did  not  overload 
remaining  tubes. 

7.  All  three  tubes  of  one  wye  out  of 
service — field  current  of  300  amp.  or  less 
did  not  overload  remaining  tubes. 

A  few  of  the  special  features  of  this 
equipment  not  mentioned  in  connec¬ 
tion  with  the  Glenlyn  and  Howard  reg¬ 
ulators  are  noted  briefly  below: 

1.  Provision  is  made  for  testing  the  large 
tubes  while  the  equipment  is  in  operation. 
In  its  latest  form  the  testing  equipment  con¬ 
sists  of  a  milliammeter,  a  resistor  and  four 
copper-oxide  rectifier  buttons,  the  latter  be¬ 
ing  arranged  so  that  (a)  when  the  anode 
is  positive  a  current  flows  through  the 
resistor  and  milliammeter  which  is  propor¬ 
tional  to  the  arc-drop  voltage  and  (b) 
when  the  anode  is  negative  current  flows 
through  the  resistor  and  rectifier  units,  but 
not  through  the  milliammeter,  thus  prevent¬ 
ing  the  high  inverse  voltage  from  affecting 
the  reading. 

2.  The  power  tubes  are  each  provided  with 
small  tubulation  heaters  automatically  con¬ 
trolled  hy  thermostats,  making  them  insensi¬ 
tive  to  ambient  temperature.  This  heater 
maintains  at  approximately  constant  tem¬ 
perature  the  pool  of  mercury  in  the  glass 
tiihulation  pendant  at  bottom  of  the  tube. 

3.  Due  to  the  regulator  sensitivity  being 
high  some  difficulty  was  at  first  experienced 


in  going  smoothly  from  manual  control  to 
automatic  control.  This  difficulty  was 
remedied  by  installing  a  sensitive  meter  to 
read  the  difference  voltage  between  the 
manual  adjustment  and  the  automatic  ad¬ 
justment  at  the  manual-automatic  transfer 
switch  shown  in  the  diagram  of  Fig.  4. 

Operating  Experience  and  Tube  Life 
— At  the  end  of  the  first  year’s  opera¬ 
tion  the  electronic  regulator-exciter 
had  been  in  service  approximately 
7,000  hours  on  load.  During  this  time 
the  apparatus  operated  100  per  cent 
through  a  number  of  lightning  storms 
and  provided  generally  satisfactory 
service.  The  operating  personnel 
have  become  thoroughly  familiar  with 
the  maintenance  and  care  of  this  new 
type  of  equipment,  maintenance  being 
limited  almost  entirely  to  the  checking 
of  tubes. 

Of  the  six  FG-57  thyratrons  used  for 
control  purposes,  two  were  discon¬ 
tinued  from  service  at  the  end  of  6.935 
and  5,858  hours,  respectively,  as  they 
tested  somewhat  below  standard. 

The  original  type  841  vacuum  tubes 
and  the  874  voltage  regulator  tubes 
are  still  in  service. 

Type  FG-53  thyratrons,  which  have 
a  nominal  rating  of  100  amp.  average 


anode  current,  600  amp.  peak  anode 
current  and  1,500  volts  peak,  are  of 
recent  development.  However,  four  of 
the  original  FG-53  tubes  are  still  in 
service  after  more  than  7,500  hours 
exciter  operation,  although  some  of 
these  have  not  received  the  full  7,500 
hours’  service  under  load,  due  to  their 
being  taken  out  for  a  more  detailed 
checking  of  condition  than  could  be 
given  them  while  in  service.  The  re¬ 
maining  two  tubes  originally  installed 
became  faulty  after  about  4,000  hours 
operation,  due  tc  an  open  filament  in 
one  case  and  insufficient  cathode  coat¬ 
ing  in  the  other.  Of  the  tubes  used 
for  replacement  a  few  have  since  failed 
due  to  air  leaks. 

It  is  evident  that  the  tube  troubles 
experienced  are  of  a  nature  not  unex¬ 
pected  in  the  development  of  new  and 
more  powerful  types  of  tubes,  and  it 
appears  reasonable  to  expect  that  these 
difficulties  will  be  ironed  out  by  cor¬ 
recting  the  tube  defects  as  they  appear 
and  by  developing  circuits  which  per¬ 
mit  the  tubes  to  operate  under  more 
favorable  conditions.  It  is  hoped  that 
it  will  be  possible  to  present  further 
data  on  tube  life  at  a  later  date. 


A  Rural  Electrification  Balance  Sheet 

Baned  on  data  (tiveni  n  memo  by  J.  P.  Sohoenzer,  National  Power  Survey,  bearinfs  names  of  Basil  Manly,  commissioner  in  charge;  Thomas  R.  Tate,  director; 

Frank  R.  McNinch,  chairman  Federal  Power  Commission. 


A — Number  farms  in  U.  S .  6,288,648 

B  —Number  farms  served  by  utilities .  743,954 

C — Number  farms  served  by  isolated  plants .  250,000 

D — Number  farms  served  (total) .  993,954 


E — Number  farms  unserved .  5,294,694 

F— Miles  of  extension  necessary  (based  on  3.6  customers  per 

mile) .  1,470,000 

H  -  Cost  of  Installing  servlre  facilities 

Cost  of  line  extensions  at  $  1 ,000  per  mile .  $  1 ,470,000,000 

Cost  of  transformers,  services,  meters  at  $74  per  farm .  392,000,000 


Total .  $1,862,000,000 


I--Cost  of  utilization  equipment 

Wiling  farm  homes  and  buildings  at  $350  per  farm .  1,850,000,000 

Househ,)ld  appliances  per  farm  at  $890 .  4,720,000,000 

Farm  equipment  per  farm  at  $1,000 .  5,295,000,000 


Total .  $11,865,000,000 


J — Total  capital  investment  (service  and  utilization  exclusive 

of  genera  ting  and  transmission)  (H  -f- 1) .  $13,727,000,000 

K — Fixed  charges  on  service  at  IOpercent(Beefootnote''0 .  186,000,000 

L — Fixed  charges  on  farmer’s  investment  at  10  per  cent .  1,186,000,000 


M — Combined  fixed  charges  exclusive  of  amortization .  $  1 ,372,000,000 


N — Fixed  charges  on  service  per  farm  exclusive  of  amortization.  $35 

Fixed  charges  on  service  per  farm  (including  amortization)  t  $53 

O — Fixed  charges  on  farmer's  electrical  investment  per  farm, 

excluding  amortization .  $224 

Fixed  charges  on  farmer's  eler-trical  investment  per  farm 
including  amortizationt .  $430.50 


P — I’tlllty  Ineome  from  farms — existing  farms  with  excep¬ 
tion  of  those  on  West  Coast  average  760  kw.-hr.  at  $50 
per  year;  with  7,300  kw.-hr.  usage  report  assumes  $127 


per  year. 

(a)  — Total  income  on  low  basis  ($50  X  5,294,694) .  $264,000,000 

(b)  — Total  kw.-hr.  on  low  basis  (760  X  5,294,694) .  4,020,000,000 

(c)  — Total  income  on  high  basis  ($127  X  5,294,694) .  673,000,000 

(d) — Total  kw.-hr.  on  high  basis  (7,300  X  5,294,694) .  38,700,000.000 

Q~  Farmer’s  annual  cost  no  pay-off  of  Investment 

Kw.-Hr.  per  Year 
76  0  7,300 

Energy .  $50  $127 

Line-extension  charges .  35  35 

Farm-equipment  charges .  124  224 

Total .  $209  $386 

R — Farmers’  annual  cost— paying  off  Investment 

Kw.-Hr.  per  Year 
760  7,300 

Energy .  $50  $127 

Line-extension  charges .  53  53 

Farm-equipment  charges .  186  431 

Total .  $289  $611 

S—  Total  annual  charges  to  serve  all  unserved  farms 

^Kw.-Hr.  per  Year  per  Farm—. 
760  7.300 

(a)  without  amortization  of  investment. .  $1,108,000,000  $2,050,000,000 

(b)  with  amortization  of  investment .  $1,533,000,000  $3,240,000,000 

T — Average  annual  total  income  per  American  farm,  1934. . . .  $520.00 


’•‘Interest  at  4  per  cent;  depreciation  at  3  per  cent;  taxes,  insurance  and  main¬ 
tenance  at  3  per  cent. 

tAmortization  on  service  equipment  5  per  cent. 
t.Ymortization  on  farm  equipment  10  per  cent;  wiring  5  per  cent. 


The  average  gross  income  per  farm  in  1934  was  $520 

- -  -  ■■  ■  '  ■  M  ! 
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Multi-Motored  Marvel  of  Speed  and  Maiiipulability 
Supersedes  the  Tedious  Flaw-Removal  Methods 


(unction  is  to  tufn  the  billet  after  one  side 
has  been  chipped  to  present  the  next  sur¬ 
face.  It  is  mounted  on  the  front  of  the 
carriage  in  a  vertical  position. 

Two  torque  characteristics  are  re¬ 
quired  for  the  chucking  motor.  For 
chucking  the  billets  it  is  either  stalled 
with  primary  resist  nice  left  in  circuit 
to  give  reduced  torque  or  else  the 
windings  are  connected  so  as  to  give 
the  same  effect.  The  chuck  is  released 
under  greater  torque  to  insure  its 
“breaking  loose.”  The  motor  drives 
through  an  irreversible  worm;  power 
to  the  motor  is  cut  off  by  means  of  an 
automatic  timing  relay  one  second 
after  stalling. 

Driving  of  the  table  for  charging 
and  discharging  the  billets  is  accom¬ 
plished  by  the  sixth  motor  on  the  Bil- 
leteer.  This  is  a  special  intermittent- 
duty,  high-torque  motor  placed  on  the 
end  of  the  machine. 


machine  has  called 
diversity  in  motor 
JL  characteristics,  and  control 
flexibility  to  realize  upon  them,  than 
the  “Billeteer,”  designed  by  George 
Lentz  in  conjunction  with  the  Bonnot 
Company.  Its  motor  drives  give  ex¬ 
tremely  flexible  manipulation  of  the 
billet  itself  (some  weigh  up  to  3  tons) 
and  the  cutting  tools  during  removal 
of  surface  flaws  from  the  billet.  Sev¬ 
eral  independent  functions  are  re¬ 
quired  and  each  is  accomplished  with 
a  motor  best  adapted  to  that  particular 
function.  All  is  then  co-ordinated 
through  a  control  that  approaches  the 
aviator’s  joy-stick  in  complete  mastery 
of  the  unit. 

To  equal,  let  alone  surpass,  the  ma¬ 
neuvers  of  a  workman  with  a  hand 
tool  there  must  be  six  independent  mo¬ 
tions  provided,  and  coupled  with  them 
the  ability  to  chuck  and  dechuck  the 
billet  and  to  turn  it  over  with  another 
face  exposed.  The  carriage  must  ad¬ 
vance  and  reverse,  the  tool  must  be 
elevated  or  lowered  for  controlled 
depth  of  cut  and  the  tool  head  must 
traverse  laterally  the  face  of  the  billet. 
All  these  must  be  accomplished  with 
maximum  feasible  speed,  maximum 
agility  of  transition  and  co-ordination 
and  maximum  assurance  of  non-inter¬ 
fering  or  non-destructive  movements. 
The  transverse  movement  of  the  cutter 
is  accomplished  manually  by  the  oper- 


ARDLY 


Wide  sheet  from  continuous  strip  mill 
has  to  be  flawless  to  satisfy  the  exactions 
of  the  automotive,  metal  furniture  and 
other  trades.  Removing  the  flaws  from 
the  billets  was  first  a  hammer  and  chisel 
job,  then  air-tool.  This  powerful  tool 
(by  the  Bonnot  Company  of  Canton, 
Ohio,  motored  by  Reliance  Electric  & 
Engineering  Company  of  Cleveland) 
with  joy-stick  control  and  fool-proof 
interlocking  tosses  a  2-ton  billet  over  and 
chaws  out  its  flaws  as  if  it  were  a  mere 
plank. 


I  he  operator  have  resulted  in  more  than  40 
starts  per  minute  for  this  motor.  It  is  of 
the  built-in  type  with  special  ring  mount¬ 
ing  on  the  end  of  the  machine  frame.  In 
an  earlier  model  a  crane  motor  (slip-ring 
type)  was  tried  with  its  secondary  resist¬ 
ance  continuously  in  circuit.  It  was  found 
too  sluggish  in  action  to  be  satisfactory. 

A  vertical  gearmotor  built  into  the  top  of 
the  carriage  raises  and  lowers  the  tool  head. 
It  is  a  torque  motor,  turning  but  a  few  revo¬ 
lutions,  but  making  some  25  starts  and  stops 
per  minute.  The  tool  head  is  driven  by  a 
standard  motor.  Its,  high  maximum  torque 
is  needed  to  pull  through  the  heavy  cuts 
taken  where  flaws  are  deep.  Considerable 
separation  of  the  tools  of  the  cutter  results 
in  a  series  of  load  peaks  on  the  motor  as 
successive  cutter  tools  encounter  the  billet. 
The  manipulator  motor  is  a  high-torque 
motor  which  operates  intermittently.  Its 


The  carriage  is  driven  by  a  two-speed 
(low-forward,  high-reverse)  motor  specially 
designed  for  quick  starting  and  stopping, 
5ince  the  tool  must  be  quickly  and  accu¬ 
rately  spotted  over  the  flaw  to  be  removed. 
The  speed  at  which  the  tool  can  gouge  out 
the  flawed  surface  and  the  acquired  skill  of 


Heart  of  rontrol  is  finger-tip 
master  switch 

Similar  to  a  gear-shift  lever,  the  knob 
is  swung  radially  in  eight  directions  to 
raise  or  low'er  the  tool  head,  advance  or 
reverse  the  carriage  and 
effect  any  combination  of 
these  movements.  When 
the  knob  is  pulled  out  full 
length  the  gouger  head  re- 
—  volves.  Depressing  the 

5#^'  knob  one  inch  stops  the 

tool  head,  but  allows  all 
“  other  movements.  When 
control  handle  is  pushed 
all  the  way  In  alt  move¬ 
ments  are  Instantly 
stopped.  Manipulative 
success  of  the  machine  de¬ 
pends  as  much  on  this  de¬ 
velopment  as  upon  the 
proper  selection  and  ap¬ 
plication  of  the  motors. 


Billet  flaws  re¬ 
moved  by  finger- 
lip  control  of 
massive  multi- 
motorcd  steel  mill 
tool 
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Realigning  Transformers 


Manufacturers’  and  Utilities’  Engineers  Strive  to  Correlate  Trans¬ 
former  Characteristics  for  Best  Distribution  Economic  Balance 


Fig.  1 — Using  oversize  transformer* 
reduces  equivalent  per  cent  im¬ 
pedance 

A  25-kva.  transformer  has  half  the  im¬ 
pedance  (1.3  per  cent)  of  the  10-kva. 
size  (2.7  per  cent). 


Within  certain  limits  a  cheaper  trans¬ 
former  will  result  from  an  increased  prod¬ 
uct  of  losses,  but  this  can  be  obtained  only 
by  a  complete  redesign  of  parts  and  the 
accompanying  expense. 

Any  improvement  in  the  impedance  and 
the  regulation  characteristics  of  distribu¬ 
tion  transformers,  at  least  in  the  small  rat¬ 
ings  where  the  resistance  is  the  predom¬ 
inating  element,  can  be  obtained  only  by 
establishing  a  lower  ratio  of  losses  and 
resultant  increase  in  iron  loss  and  exciting 
current. 

Keeping  approximately  the  present  over¬ 
load  characteristics  and  the  present  level 
of  insulation,  it  is  impossible,  with  present- 
day  materials,  to  increase  the  losses  much 
above  their  present  values  before  we  reach 
a  condition  where  further  increases  result 
in  practically  no  additional  savings. 

Small  distribution  transformers  of 
present  manufacture  are  usually  de¬ 
signed  to  have  a  copper  loss  approxi¬ 
mately  three  times  the  iron  loss.  The 
copper  loss  divided  by  iron  loss  is 
normally  known  as  the  ratio  of  losses. 
The  present  level  may  be  said  to  be 
competitive  among  the  various  manu¬ 
facturers.  Associated  with  the  losses 
and  their  ratio  is  another  important 
factor  in  the  performance  of  a  trans¬ 
former — its  impedance. 

A  lower  transformer  impedance,  of 
course,  improves  the  voltage  regula- 


Fig.  2 — Excessive  densities  may 
prevent  cheapest  design 

The  design  variable  is  the  ratio  of  cop¬ 
per  to  iron  loss.  Drawn  for  5-kva., 
2,400-volt,  single-phase,  60-cycle  trans¬ 
former. 


1  1.5  2  2.5  3  5 

Ra+io  of  Losses 


Fig.  3 — Costs  and  weights  rise  with 
lowered  loss  ratio 

Drawn  for  constant  product  3,800  for 
losses  in  6-kva.  transformer.  The  in¬ 
vestment  charge  can  be  estimated  from 
this  data. 
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With  Distribution 


Prepared  for  the  E.E.I.  Distribution  Cost  Subcommittee  by 

W.  A.  SUMNER  ...  J.  B.  HODTUM 

Westinghouse  Electric  &  Manufacturing  Company 
Allis-Chalmers  Manufacturing  Company 


t  ig.  4 — Losses  for  constant  product 
(3,800)  and  varying  ratio 

•Again  for  the  5-kva.  transformer. 
These  data,  with  those  in  Fig.  3,  indi¬ 
cate  the  total  yearly  cost  at  any  ratio. 


Fig.  5 — Probable  trend  of  im¬ 
pedance  with  varying  loss  ratio  of 
5-kva.  transformer 


Fig.  6 — Probable  trend  of  cost  with 
varying  impedance  of  5-kva.  trans¬ 
former  with  loss  product  3.890 


7 — Lower  loss  ratio  raises  ex¬ 
citing  current 


necessary  to  reduce  the  resistance;  to 
assure  that  the  regulation  will  be  im¬ 
proved  throughout  the  full  range  of 
power  factors  it  is  necessary  to  reduce 
both  the  reactance  and  the  resistance. 

As  a  simple  expedient,  it  might  be 
suggested  to  the  operators  that  they 
use  a  higher  rated  transformer  than 
normal  for  a  given  installation.  The 
results  would  be  as  shown  in  Fig.  1. 
A  controlled  gain  in  impedance  could 
be  obtained  only  by  a  complete  rede¬ 
sign.  Since  this  would  involve  heavy 
development  and  tool  expense  for  the 
manufacturer,  it  is  essential  to  make  a 
careful  study  of  all  the  factors  before 
it  is  decided  to  embark  on  such  a 
program. 

In  approaching  the  design  of  a  line 
of  transformers  it  is  necessary  to  de¬ 
cide  upon  certain  constant  factors. 
These  include  such  factors  as  space 
required  for  insulation,  stacking  fac¬ 
tor  of  the  iron  circuit,  limiting  values 
of  magnetic  and  copper  densities  and 
the  form  of  magnetic  circuit  to  be 
used.  When  these  matters  are  settled 
the  mean  turns  of  iron  and  copper 
circuits  and  the  costs  of  materials  may 
be  determined.  Since  the  usual  prob¬ 
lem  in  transformer  design  is  to  meet 
a  certain  definite  copper  and  iron  loss, 
and  therefore  a  definite  ratio  of  losses, 
it  is  usually  necessary  to  start  with 
these  conditions  fixed  and  then  deter¬ 
mine  the  most  economical  proportions 
to  give  this  performance.  It  some¬ 
times  happens  that  the  resulting  densi¬ 
ties  are  too  high  for  practical  use.  In 
these  cases  a  compromise  can  usually 
be  made,  since  the  cost  curves  ordi¬ 
narily  are  rather  flat  either  side  of 
their  minimum.  Fig.  2  shows  an 
example. 

Excessive  densities  force 
compromise 

Costs  and  performance  data  have 
been  calculated  for  ratio  of  losses  of 
1/1,  2/1  and  3/1  and  the  product  of 
the  losses  has  been  held  constant.  Fig. 
3  shows  the  cost  curves  plotted  against 
ratio.  The  full  curve  is  the  law  for 
the  minimum  cost  designs.  However, 


Should  Transformers  Have 
New  Loss  Proportions? 

Lower  energy  eosts  and  radical  changes 
in  domestic  load  characteristics  require, 
for  greatest  economy,  a  different  ratio 
of  losses  to  first  cost  and  weighting  of 
the  several  electrical  characteristics  of 
distribution  transformers. 

The  relation  of  transformer  constants 
to  distribution  economic  design  has  re¬ 
sulted  in  numerous  requests  to  redesign 
transformers.  No  uniformity  of  re¬ 
quests  exists  and  compliance  is  only 
possible  at  exorbitant  outlay.  Incom¬ 
patible  requests  also  indicate  a  lack  of 
appreciation  of  transformer  design 
limitations. 

A  subject  committee  was  appointed 
to  unify  opinions  as  to  tbe  most  eco¬ 
nomical  transformer  characteristics  and 
to  develop  unified  industry  requests. 

MERRILL  DEMERIT, 

Chairman 

E.E.I.  Distribution  Cost  Subcommittee. 


at  a  1  to  1  ratio,  the  magnetic  density 
calculates  somewhat  higher  than  would 
be  judicious  to  use  in  practice.  An¬ 
other  important  factor  is  the  variation 
in  the  weight  of  the  transformer, 
which  is  shown  in  Fig.  3,  and  this 
figure  will  enable  operators  to  cal¬ 
culate  investment  charges.  Fig.  4, 
which  shows  the  losses  for  the  dif¬ 
ferent  ratios,  gives  data  from  which 
the  cost  of  the  losses  may  be  calcu¬ 
lated.  The  sum  of  these  two  costs  will 
equal  the  total  yearly  cost  of  the  trans¬ 
former. 

As  to  the  change  in  ratio  on  the 
impedance  of  the  transformer,  the  IR 
element  will  be  reduced  in  proportion 
to  the  copper  loss.  The  change  in  the 
reactance  element  cannot  be  so  easily 
stated.  It  depends  upon  the  number 
of  turns,  the  length  of  the  opening  of 
the  window,  the  cross-sectional  areas 
of  the  coils,  the  spacing  between  coils 
and  the  number  of  high-  and  low- 
voltage  coils  and  their  grouping.  In 
general,  these  various  factors  tend  to 
reduce  the  reactance  at  the  lower 
ratios.  A  band  curve  is  drawn  to 
allow  for  some  leeway  among  differ¬ 
ent  manufacturers  (Fig.  5). 

Two  additional  factors  must  be  in¬ 
vestigated  relative  to  the  larger  sizes 
of  the  2,400-volt  line  and  of  the 
higher  voltage  ratings.  In  a  given 
line,  for  instance,  there  is  a  tendency 
for  a  high  resistance  and  low  react¬ 
ance  at  the  lower  kva.’s.  For  the 
higher  voltage  ratings  there  is  a  ten¬ 
dency  for  both  higher  resistance  and 
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reactance  than  in  the  lower  voltage 
lines.  Fig.  6  is  therefore  the  probable 
trend  in  impedances  with  changing 
ratio  of  losses. 

Another  factor  which  is  important, 
but  which  is  frequently  given  too 
much  weight,  is  the  exciting  current. 
Its  variation  with  ratio  of  losses  is 
shown  in  Fig.  7. 

The  foregoing  part  of  this  analysis 
has  dealt  with  comparisons  of  designs 


Losses,  Sums  of  Losses,  IR  Drops  of  a  5-Kva.,  2,400-Volt  Traits- 
former  for  Various  Products  and  Ratios  of  Losses 


Ratio 

Product 

Iron 

- 3/1 

Copper 

Sum 

Per 

Cent 

IR 

Iron 

- 2  1 

Copper 

Sum 

Per 

Cent 

IR 

Iron 

- I/I- 

Copper 

Sum 

Per 

Cent 

IR 

3,800 

35.5 

106.5 

142 

2.  13 

43.5 

87 

130.5 

1.74 

62 

62 

124 

1.24 

4,400 

38.5 

115.5 

154 

2.31 

47 

94 

141 

1.88 

66 

66 

132 

1  32 

5,000 

41 

123 

164 

2.46 

50 

100 

150 

1 

71 

71 

142 

1  42 

5,600 

43 

129 

172 

2.58 

53 

106 

159 

2.  12 

75 

75 

150 

1.5 

Fin.  8 — Effect  of  ohanginn  product 
of  losses  at  constant  ratio  of  2/1 

In  (c)  the  exciting  current  at  3,800 
|)r>  duct  and  2/1  ratio  is*  125  per  cent 
of  present  value;  i.e.,  product  3,800  and 
ratio  3  1.  All  for  5-kva.,  2.400-volt 
transformer. 


having  a  constant  product  of  losses  of 
3,800  and  a  vary  ratio  of  losses;  the 
following  part  of  the  analysis  deals 
with  a  constant  ratio  of  losses  of  2 
to  1  and  a  product  of  losses  of  3,800, 
4,400,  5,000  and  5,600  (see  accom¬ 
panying  table). 

If  the  ratio  of  losses  is  below 
2/1  the  cost  of  active  material  in¬ 
creases  as  the  ratio  decreases.  As 
the  obvious  purpose  in  going  to 
higher  losses  is  to  reduce  costs,  that 
would  be  going  in  the  wrong  direc¬ 
tion,  Going  to  the  higher  losses  in 
general  involves  working  the  mate¬ 
rials  harder.  This  necessitates  the  in¬ 
creasing  of  the  cooling  ducts  in  the 
coils  with  the  tendency  toward  in¬ 
creasing  the  impedance.  Therefore, 
to  counteract  this  effect  lower  ratios 
would  be  required.  The  oil  tempera¬ 
ture  rise,  which  is  proportional  to  the 
total  losses,  would  become  greater  if 
the  present  high  ratio  of  losses  is 
maintained  as  the  product  of  the 
losses  is  increased,  but  the  same  over¬ 
load  capacity  can  be  maintained  by 
going  to  a  lower  ratio  of  losses  or  by 
increasing  the  wall  height  and  add¬ 
ing  oil. 

Let  us  now  consider  in  a  qualita¬ 
tive  way  the  design  factors  involved 
in  the  calculation  of  a  transformer 
having  higher  losses  than  at  present. 
The  three  elements  of  a  transformer 
are  iron,  copper  and  insulation.  The 
insulation  enters  the  calculations  as 
constants  affecting  the  mean  turns  of 
iron  and  copper  and  hence  the  weights 
of  the  active  materials.  Constant  in¬ 
sulation  values  must  be  assumed  in 
order  to  avoid  misleading  results.  The 
losses,  in  general,  are  the  products  of 
the  weights  of  the  materials  by  the 
densities  at  which  they  are  worked, 
and  as  the  purpose  is  to  reduce  costs 
by  raising  the  losses,  the  effort  must 
be  toward  smaller  amounts  of  material 
worked  at  higher  densities.  However, 
magnetic  densities  would  eventually 
reach  the  saturation  point  and  the  op¬ 
erating  temperatures  of  the  coils  be¬ 
come  excessive  at  very  high  copper 


densities.  Saturation  is  avoided  by 
using  a  larger  ratio  of  iron  section  to 
copper  section  and  the  weight  of  cop¬ 
per  is  decreased.  This  would  tend 
toward  a  cheaper  transformer,  but  the 
necessity  of  increasing  the  cooling 
ducts  increases  both  the  iron  and  cop¬ 
per  and  offsets  part  of  the  gain. 

Theoretically,  the  cost  of  the  active 
material  of  a  transformer  varies  in¬ 
versely  as  the  2/3  power  of  the 
product  of  the  losses,  but  practical 


Fiji;.  9 — Increased  cost  results  from 
loo  great  increase  in  loss  product 

Copper  loss  of  105  watts  taken  for  5- 
kva.,  2,400-volt,  60-cycle,  single-phase 
distribution  transformer. 

considerations,  such  as  providing  the 
necessary  cooling,  result  in  less  reduc¬ 
tion. 

In  these  designs  the  IR  element  is 
proportional  to  the  copper  loss  and 
this  quantity  increases  with  increasing 
products.  Since  the  cross-section  ot 
the  iron  is  increased  for  the  higher 
products  the  consequent  reduction  of 
turns  reduces  the  reactance,  but  due  to 
the  larger  cooling  ducts  the  reduction 
is  small. 

Possibly  from  a  study  of  these  va¬ 
rious  curves  the  operators  may  have 
other  suggestions  regarding  the  divi¬ 
sion  of  losses  for  an  investigation  of 
this  kind.  For  instance,  the  question 
might  be  asked,  would  it  be  prefer¬ 
able  to  maintain  the  copper  loss  at  its 
present  value  and  obtain  higher  prod¬ 
ucts  by  increasing  the  iron  loss?  This 
question  also  has  been  analyzed  and 
the  results  are  shown  in  Fig.  9.  Al)ove 
5,600  the  designs  are  distorted  and 
have  increasing  iron  sections,  so  that 
the  costs  are  found  to  increase. 


U  (1588) 


ELECTRICAL  WORLD  >  JUNE  22,  1935 


Status  of  P.W.A.  Projects 

Municipal  Requests  for  Electric  Projects  Near  $600,000,000  —  But 
$40,000,000  Allotted — Little  for  Actual  New  Plant  Construction 


UNICIPAL  electrical  projects 
built  with  P.W.A.  funds  can 
scarcely  be  said  to  offer  se¬ 
rious  competition  to  privately-owned 
utilties.  Out  of  about  16,500  incor¬ 
porated  places  in  the  country  there 
were  only  377  applications.  The  86 
granted  are  listed  herewith.  They  call 
for  $40,000,000,  approximately.  Of 
this,  more  than  $20,000,000  is  al¬ 
lotted  to  five  water-power  develop¬ 


ments  and  nearly  $15,000,000  to 
projects  not  yet  started.  There  re¬ 
mains  $4,300,000  for  distribution 
systems,  additions  and  new  plants. 
Out  of  that,  in  turn,  projects  definitely 
classed  as  “electric  plants”  total  only 
$1,200,000.  These  are  presumably 
competitive.  Of  the  151  “under  study” 
many  have  been  pending  more  than 
a  year.  The  Congressional  Record  for 
April  19  lists  them  all: 


Summary  of  Applications  and 
Allotments 


Stage  of 

Num- 

Requested 

Project 

her 

Allotment 

Amount 

Completed  or  un¬ 
der  construction. 

45 

$24,774,100 

41 

14,609,346 

Understudy . 

131 

$362,612,538 

Rejections . 

44 

28,591,466 

33 

12,376,650 

3,000 

155,682,200 

Withdrawals . 

62 

— 

— 

. . - 

377 

$39,383,446 

$559,265,854 

Approved  Applications,  Gon* 
struction  Not  Started 


Location,  State 

Type 

•Allotment 

Sheffield,  Ala . 

Elec,  distrib’n 

$230,000 

Tuscumbia,Ala . 

Elec.distrib’n 

1 30,000 

Florence,  Ala . 

Elec,  distrib'n 

436,000 

Decatur,  Ala . 

Elec,  distrib'n 

350,000 

NavajoCo'ty,  Aril . 

Water  power 

148,000 

Osceola,  Ark . 

Electric  plant 

1 5,000 

Lodi,  Calif . 

Electric  plant 

600,000 

Ft.  Collins,  Colo . 

Electric  plant 

738,000 

Augusta,  Ga . 

Waterpower 

1,250,000 

Cavein  Rock,  Ill . 

Elec.distrib’n 

23,000 

Centralia,  Ill . 

Electric  plant 

477,000 

Tipton,  Ind . 

Electric  plant 

60,000 

Lamoni,  Iowa . 

Electric  plant 

97,000 

Burlington,  Kan . 

Electric  plant 

145,000 

Herington,  Kan 

Power  equip’t 

3,500 

Middlesboro,  Ky  . 

Electric  plant 

328,000 

Alexandria,  La . 

Electric  plant 

250,000 

Allegan,  Mich . . 

Water  power 

410,000 

Concordia,  Mo . 

Electric  plant 

47,000 

Trenton,  Mo. . 

Electric  plant 

315,000 

La  Plata,  Mo . 

Electric  plant 

100,000 

Beatrice,  Neb . 

Elec.distrib’n 

575,000 

Essex  Co’ty,  N.  J  ... 

Electric  plant 

125,000 

.\uburn,  N.  Y . 

Electric  plant 

319,000 

Rockville  Center,  N.  Y. 

Electric  plant 

78,000 

Ocean  Beach,  N.  Y . 

Electric  plant 

75,000 

Fayetteville,  No.  Car  . 

Elec,  distrib’n 

10,000 

Hiram,  Ohio . 

Electric  plant 

32,500 

Wapakoneta,  Ohio . 

Electric  plant 

146,000 

Columbus,  Ohio . 

Generator 

320,000 

Edgerton,  Ohio . 

Electric  plant 

60,000 

Dover,  Ohio . 

Power  equip’t 

225,000 

Cushing,  Okla . 

Electric  plant 

350,000 

Hominy,  Okla . 

Elec.distrib’n 

150,000 

Frederick,  Okla . 

Electric  plant 

1 36,000 

Bethlehem,  Pa . 

Elec,  distrib’n 

1 1 5,000 

Burnet  County,  Tex... . 

Water  power 

4,500,000 

Plainview,  Tex . 

Electric  plant 

423,346 

Burlington,  V't . 

Electric  plant 

74,000 

Spokane,  Wash . 

Electric  plant 

625,800 

Seward,  .\laska . 

Electric  plant 

118,000 

Total  . 

$14,609,346 

Approved  Applications  for  Power  Projects  Complete 
or  Under  Construction 


State 

Location 

Type 

.Allotment 

Expenditures  Contracts 

California . 

.\naheim . 

Elec,  distrib’n . 

$15,000 

$56,614 

$52,163 

Colorado . 

Fort  Morgan . 

Electric  plant . 

23,500 

1,707 

73,737 

36,000 

51,500 

7,914 

170,678 

Illinois . 

Springfield . 

Electric  plant . 

61,371 

Illinois . 

Lockport . 

Water  power . 

230,000 

43,873 

708,632 

Illinois . 

Highland . 

Electric  plant . 

25,000 

10,859 

94,023 

Indiana . 

Columbia  City . 

Generator . 

29,000 

105,384 

94,858 

Iowa . 

Lawler . 

Elec,  distrib’n . 

1,400 

3,878 

3,888 

Iowa . 

Independence . 

Diesel  engine . 

18,400 

3,292 

49,268 

Kansas . 

Chanute . 

Power  equipment .... 

29,500 

115,328 

101,072 

Kansas . 

.  .\nthony . 

Generator . 

15,000 

74,959 

58,800 

Kansas . 

Butler  County.  . 

Diesel  engine . 

6,000 

17,396 

17,220 

Kansas . 

McPherson . 

Electric  plant . 

58,000 

46,273 

12,410 

.Massachusetts  . . . 

.  Boston . 

Electric  plant . 

1 20,000 

184,770 

319,670 

Massachusetts. .  . . 

Northampton . 

Electric  plant . 

101,000 

148,437 

334,195 

■Mas8a<'husetts. . . . 

M’altham . 

Transmission  line. . . . 

3,500 

9,539 

8,431 

62.500 

30.500 

129,360 

111,231 

Minnesota . 

Blue  Earth . 

Electric  plant  . 

1 16,666 

Power  equipment .... 
Generator . 

36,959 

143,200 

97,785 

154,394 

•Minnesota . 

.  .Austin . 

46,000 

Minnesota . 

.  Litchfield . 

Diesel  engine . 

18,000 

58,870 

57,423 

160,000 

145,000 

150,773 

138,293 

Missouri . 

.  California . 

Electric  plant . 

81,540 

Missouri . 

.  Monroe  City . 

Electric  plant . 

17,000 

43,332 

51,727 

Missouri . 

.  Hannibal . 

Electric  plant . 

81,000 

12 

212,055 

Missouri . 

.  Independence . 

Power  improvement. . 

52,500 

417 

107,804 

N’ebraska . 

Gothenburg . 

Water  power . 

7,500,000 

336,452 

3,781,888 

Nebraska . 

Columbus . 

Water  power . 

7,300,000 

59,218 

1,643,508 

Nebraska . 

Minden . 

Diesel  engine . 

8,000 

18,390 

23,933 

Nebraska . 

.  Hastings . 

Electric  plant . 

48,600 

57,886 

134,498 

Ohio . 

Shelby . 

Generator . 

184,000 

152,750 

177,202 

Oklahoma . 

Pawnee . 

Electric  plant . 

60,000 

33,000 

61,425 

Oklahoma . 

.  Blackwell . 

Power  improvement. . 

300 

1,152 

1,152 

Oklahoma.  .  .  . 

7,100 

26,100 

5,850 

84,767 

Pennsylvania . 

Pennsylvania . 

.  Chambersburg . 

Generator . 

63,722 

houth Carolina, . . 

Greenwood  County . 

Water  power . 

2,852,000 

494,840 

Tennessee . 

2,600,000 

2,600,000 

197,575 

1,667,330 

Texas. . . . 

.  Pecos . 

Water  power . 

158,629 

Utah.. . . 

33,000 

160,000 

25,589 

153,833 

26,458 

142,449 

Virginia . 

.  Culpeper . 

Electric  plant . 

Virginia  . . . 

Danville . 

Elec,  distrib’n . 

5,500 

12,376 

18,000 

Wisconsin.. 

Hartford.; . 

Power  equipment .... 

14,200 

26,550 

46,178 

Total .  $24,774,100  $2,464,223  $11,824,857 
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Washing  Turbine 
Aids  Output 


Because  considerable  reduction 
in  the  maximum  capacities  of 
the  two  100,000-kw.  tandem- 
compound  turbo-generator  units  at  the 
Long  Beach  steam  station  had  been 
observed  an  investigation  was  made 
into  the  cause.  Analysis  of  the  per¬ 
formance  of  these  two  units,  which 
operate  at  750  deg.  F.,  410  lb.  pres¬ 
sure,  indicated  that  the  loss  in  capacity 
was  due  to  deposits  occurring  princi¬ 
pally  between  the  fifth  and  fourteenth 
stages  of  the  21-stage  turbines.  The 
deposits  which  cut  down  the  area  of 
the  steam  passage,  and  hence  the  max¬ 
imum  load,  consisted  principally  of 
sodium  chloride  and  sodium  carbonate. 

This  fouling  occurred  during  pe¬ 
riods  of  extended  operation  at  or  near 
full  load  and  was  also  influenced  by 
blade  roughness,  boiler  water  concen¬ 
tration  and  the  rate  of  steaming.  The 
rate  of  deposit  and  consequent  reduc¬ 
tion  in  maximum  capacity  averaged 
about  1  per  cent  per  100  operating 
hours  at  full  load,  greatly  decreasing 
and  even  approaching  zero  during 
periods  of  light-load  operation.  De¬ 
posits  already  accumulated  may  be 
reduced  by  operation  at  light  loads, 
by  frequent  start-ups  and  by  washing 
the  turbine  blading.  The  latter  has 
been  adopted  as  a  routine  operation. 
The  maximum  output  (full  extraction 
and  clean  blading)  of  these  100,000- 
kw.  units  is  110,000  kw.  System  load 
permitting,  it  has  become  standard 


By  J.  R.  ZEIGLER 

Long  Beach  Steam  Plant, 
Southern  California  Edison 
Company,  Ltd.,  Long  Beach 


practice  at  Long  Beach  to 
wash  the  turbine  blading 
whenever  the  full-load  ca¬ 
pacity  becomes  less  than 
100,000  kw. 

Turbine  washing  is  ac¬ 
complished  by  operating  1 — ^ 

the  machine  with  saturated  P®*" 

steam  at  25  per  cent  of 
rated  capacity.  The  only 
special  equipment  required 
is  the  desuperheating  apparatus,  which 
consists  of  a  water-spray  nozzle  lo¬ 
cated  136  ft.  from  the  turbine  throttle 
in  each  of  the  steam  leads.  These 
nozzles  are  supplied  with  condensate 
by  a  1,000-g.p.m.  boiler-feed  pump, 
which  is  isolated  from  the  rest  of  the 
feed-water  system  while  washing  to  in¬ 
sure  uniform  delivery  pressure.  In 
the  line  between  the  pump  and  the 
nozzle  a  valve  with  straight-line  flow 
characteristics  is  installed.  Further  to 
facilitate  desuperheating  the  initial 
steam  temperature  is  lowered  by  sec- 
tionalizing  the  boiler  room  and  oper¬ 
ating  at  low  ratings  the  boilers  used 
on  the  unit  being  washed.  This  re¬ 
duces  the  normal  steam  temperature 
for  25,000-kw.  load  from  685  to  640 
deg.  F. 

The  standard  washing  procedure 


Deposits  on  this  turbine  blading,  causing 
cent  loss  in  capacity,  were  removed 
by  periodic  washings 


which  has  been  found  most  successful 
so  far  is  as  follows: 

1.  Sectionalize  the  boiler  room. 

2.  Block  the  unit  governor  pilot  valve 
securely  at  25,000  kw. 

3.  Lower  the  steam  temperature  at  the 
rate  of  4  deg.  per  three  minutes  by  in¬ 
jecting  water  through  the  desuperheating 
nozzles,  taking  particular  care  to  do  so  at 
a  very  uniform  rate. 

4.  Operate  on  saturated  steam  for  60 
minutes,  the  salinity  of  condensate  flow  giv¬ 
ing  a  good  indication  of  the  efficiency  of 
the  washing. 

5.  Increase  the  steam  temperature  at  the 
rate  of  4  deg.  per  three  minutes  by  back¬ 
ing  off  on  the  water  valve,  again  maintaining 
a  uniform  rate. 

6.  When  the  water  is  completely  off  con¬ 
ditions  are  normal  and  the  unit  is  returned 
to  conventional  operation. 

The  success  of  this  washing  opera¬ 
tion  depends  upon  maintaining  a  con¬ 
stant  pressure  and  temperature  of  the 
steam  to  the  turbine. 


Fig.  2 — Desuperheating  nozzle  in 
steam  lead  from  throttle  side 
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Fig.  3 — Steam  temperature  during  washing 
of  100,000-kw.  turbine 
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Fig.  4 — Effectiveness  of  periodic 
washing  on  turbine  capacity 
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Utility  Gain  Steady  But  Slow 


Revenue  and  energy  sales  in 
March  were  4  per  cent  over 
1934  but  lower,  as  usual,  than 
in  mid-winter.  Domestic  rate 
now  3.25  cents. 


Energy  production  exceeded  that  of 
the  like  month  in  1934  by  3.5  per  cent. 
Average  daily  output  was  about  4  per 
cent  less  than  in  February,  this  being  a 
somewhat  larger  change  than  the  aver¬ 
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Operations  of  electric  light 

and  power  companies  during 
the  first  quarter  of  1935  aver¬ 
aged  about  4.7  per  cent  higher  than  a 
year  ago  as  to  revenue  and  7  per  cent 
higher  as  to  energy  production.  March 
gains,  however,  were  not  up  to  the 
quarterly  average.  Revenue,  accord¬ 
ing  to  preliminary  figures  by  the  Edi¬ 
son  Electric  Institute,  was  up  4.1  per 
cent  to  $155,884,400,  but  in  accord¬ 
ance  with  the  usual  downward  move¬ 
ment  at  this  time  of  the  year  it  fell 
off  4.2  per  cent  compared  with  Feb¬ 
ruary. 


Table  I — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 

Compared  with  Correapondiiic  Month  of  Prerioua  Year 


Month 

1935 

Revenua  from 
Ultimata  Conaumera 

Enerty  Generated,  Milliona  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thouaanda 
of  DoUara 

Per  Cent 
Ine. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Ine. 

Gen. 

Per  Cent. 
Ine. 

March . 

I55,«84t 

-1-4. 1 

7,515 

+  3.5 

3,385 

+  15.2 

4,130 

—4.5 

Fabniarv  -  -  - 

162,470 

-1-4.9 

7,057 

+  7.4 

2,846 

+  33.2 

4,211 

—5.0 

January . 

1934 

170,101 

-1-5.0 

7,880 

+  10.0 

3,132 

+  11.0 

4,748 

+  9.0 

Dacember . 

163,807 

+  2.4 

7,601 

+  8.7 

3,039 

+  18.6 

4,562 

+  8.7 

Table  II — Regional  Revenue  and  Energy  Output  in  March,  1935 


Compared  with  Corresponding  Month  of  Previous  Year 


GeoKra^ieal 

Rccion 

Revenue  from 

Ult.  Conaumerat 

Eneriy  Generated,  Milliona  of  Ew.-Hr.* 

Total 

Hydro 

Fuel 

Thouaanda 
of  DoUara 

Per  Cent 
Ine. 

Gen. 

Per  Cent 
Ine. 

Gen. 

Per  Cent 
Ine. 

Gen. 

Per  Cant 
Ine. 

United  Statee . 

New  England . 

Middle  Atlantic . 

"Mt  No.  Central . . . 
West  No.  Central. . . 
South  Atlantic  \  . . 

Central  /  .. 
WeetSo.  C'entral.. . . 
Mountain. . . . 

Pwsific. . 

155,884 

13,526 

472024 

36,532 

13,225 

18,774 

8,162 

4,485 

14,156 

+  4.1 
-1-2.2 
+  4.7 
+  5.2 
+  1.0 

+  2.4 

+  4.2 
+  7.8 
+  5.2 

7,515 
533 
1,863 
1,824 
513 
/952 
\  331 
345 
246 
909 

+  3.5 
+  4.7 
+  0.7 
+  2.9 
+  17.0 
+  4.0 
+  13.4 
+  6.7 
+  11.5 
+  2.0 

3,385 

305 

730 

261 

197 

649 

278 

29 

181 

755 

+  15.2 
+  17.2 
+  21.3 
+  73.5 
-t-94.5 
+  13.8 
+  15.0 
+  206.5 
+  2.5 
—  4.2 

4,130 

228 

1,133 

1,563 

316 

303 

53 

316 

65 

154 

—  4.5 

—  8.3 

—  9.2 

—  3.6 

—  6.2 
—  12.5 
+  5.2 
+  0.5 
+  47.0 
+  49.7 

Courtesy  of  U.  8.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central  station, 
irreliininary. 


age  decrease  from  February  to  March. 
The  proportion  generated  from  water 
power  was  unusually  large,  rising  to 
45  per  cent  and  overshooting  the 
amount  similarly  produced  a  year  ago 
byl5  per  cent.  This  large  increase 
permitted  a  4.5  per  cent  reduction  in 
the  output  generated  from  fuel. 

Regional  figures  indicate  that  the  in¬ 
crease  in  revenue  over  the  like  month 
in  1934  was  general,  but  was  every¬ 
where  moderate.  It  ranged  from  1  per 
cent  in  the  West  North  Central  divi¬ 
sion  to  approximately  8  per  cent  in 
the  Rocky  Mountains.  Production  fig¬ 
ures  show  a  much  wider  spread,  with 
comparatively  small  gains  in  the 
highly  industrialized  areas. 

Power  Sides  fail  to  advance 

Wholesale  conunercial  energy  sales 
were  the  largest  for  the  month  since 
1930,  slightly  ahead  of  1931,  5.5  per 
cent  above  1934  and  ahead  of  inter¬ 
vening  years  by  wider  margins.  The 
low  point  of  the  depression  was 
reached  in  March,  1933.  The  two- 
year  rise  amounts  to  41  per  cent.  The 
movement  has  been  a  fluctuating  one, 
advancing  in  summer  and  receding  in 
winter.  Last  winter’s  recession  was 
less  pronounced  than  that  of  any  other 
recent  year,  but  the  pick-up,  which 
should  by  this  time  be  in  evidence,  has 
been  delayed,  sales  in  February  and 
March  remaining  on  the  same  level  as 
in  January. 

Domestic  sales  continue  larger  than 
in  the  corresponding  period  of  any 
other  year,  6.6  per  cent  above  1934, 
though  with  the  usual  decrease  from 
the  winter  peak.  The  average  rate  for 
the  twelve-month  period  for  this  class 
of  business  has  dropped  further  to  5.25 
cents  |>er  kilowatt-hour;  sales  rose  to 
639  kw.-hr.  per  customer  per  year. 

Table  III — AUocation  of  Energy 
March,  1935 


Comp«r«d  with  ComB^ndiac  Month  of  Praviona 


CUm  of  Serriea 

Milliona 
of  Kw.-Hr. 

Per  Cant 
Ine; 

7,500 

1,419 

6,081 

1,125 

1,120 

3,134 

201 

384 

67 

50 

+  4.2 

~  Loat in tranamiaaion.  ate.. . . . 
Sold  to  ultimata  eonaumera. .... 

+  1.2 
+  4.9 
+  6.6 

Coml,  liaht  and  power. 

Coml.  lam  Ucnt  and  power. 
Munieiparatreet  lighting. . . . 
Railwaya — atraat.  intamrban 
RaUroada — alaetrifladataam. 
Municipal  and  miaeallanaona 

+  7.0 
+  5.5 
+  4.9 
—6.9 
+  1.2 
—5.1 

•Oanaratad,  irarehnMd  from  othar  aoureM,  im- 
portad,  laaa  anarcy  oaad  in  railway  and  othar  da- 
partmanta. 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 


Arkwright  on  Politics 


SOME  men  have  the  gift  of  words. 
Most  men  haven’t.  And  a  few 
have  the  gift  of  speaking.  In  the 
power  industry  when  an  evangelist  is 
needed,  when  there  is  a  message  to  he 
delivered  to  move  the  minds  and  stir 
the  hearts  of  a  great  audience,  one 
man  stands  out  above  all  the  rest.  He 
leads  the  utility  company  down  in 
Atlanta,  hut  he  has  been  heard 
throughout  the  land,  called  to  conven¬ 
tions  everywhere  to  arouse  electrical 
men  to  action,  drafted  for  duty  in 
Washington  to  plead  the  just  cause  of 
electricity.  He  is  Preston  Arkwright, 
president  of  the  Georgia  Power  Com¬ 
pany. 

It  isn’t  necessary  to  describe  him  to 
electrical  men.  They  know  him.  He 
isn’t  the  Southern  orator  type,  though 
he  has  a  colorful  vocabulary  and  a 
flowing  tongue.  The  secret  of  his 
power,  I  would  say,  is  earnestness, 
sincerity  and  the  simplicity  of  the 
ideas  which  he  builds  up  into  a  speech 
of  intimate  appeal  and  personal  per¬ 
suasion.  He  makes  things  plain.  He 
turns  a  problem  inside  out  and  shows 
you  where  you  stand  in  it.  And  so 
I  asked  him  recently  for  his  point  of 
\  iew  on  the  political  troubles  of  the 
electrical  industry. 

“\\  hy  is  it,”  I  said,  “that  power 
men  and  politicians  have  gotten  so  at 
loggerheads?  .And  what’s  to  be 
done?”  And  characteristically  he  put 
h’s  finger  on  it. 

Business  and  votes 

“It  isn’t  only  the  power  men,”  he 
said.  “It’s  the  business  man  in  gen¬ 
eral.  I  am  almost  disgusted  with  the 
business  man — including  myself.  We 
confine  our  attention  to  our  own  par¬ 
ticular  business,  behind  our  own 
fences  with  our  noses  in  our  own 
papers.  We  express  contempt  for  pol- 
il’cs.  We  think  politics  has  nothing 
to  do  with  us. 

“I  deal  in  kilowatt-hours  and  I  am 


An  Interview  by 
EARL 

WHITEHORNE 


interested  in  the  volume  of  these  kilo¬ 
watt-hours.  John  Smith  deals  in  auto¬ 
mobiles  or  cotton  bags  and  he  is 
interested  in  his  volume.  Well,  the 
politician  deals  in  votes  and  he  is  in¬ 
terested  in  the  volume  of  votes.  And 
what’s  the  difference  between  us? 
You  can  talk  yourself  hoarse  to  him 
about  the  good  of  the  nation  and  the 
constructive  work  you  do  and  your 
right  to  fair  dealing.  And  he  thinks, 
‘What  does  that  mean  to  me  in  votes?’ 
And  we  play  golf  on  election  day  and 
take  no  interest  in  government,  and 
so  we  have  no  influence,  and  that’s 
what  we  deserve. 

‘‘We  all  laughed  when  the  railroads 
were  getting  their  knockout.  We  busi¬ 
ness  men — and  power  men — haven’t 
been  caring  about  anybody  but  our¬ 
selves.  But  when  trouble  comes  we 
want  to  know  why  everybody  doesn’t 
come  and  help  us. 

‘*I  don’t  expect  that  all  business 
men  will  agree  on  everything.  We 
could  not  agree  on  freight  rates  or 
electric  rates.  We  could  not  agree  on 
labor  unions.  But  there  are  some 
fundamentals  upon  which  we  can 
agree,  and  the  base  of  it  all  is  that 
government  ought  not  to  conduct  busi¬ 
ness.  For  government  is  not  designed 
to  run  business.  It  is  designed  to 
govern  and  protect  its  citizens  in  the 
conduct  of  their  affairs — which  is 
business. 

“And  as  a  general  principle  the 
government  should  not  fix  the  price 
of  cotton  bags  or  automobiles  or  any¬ 
thing  except  utility  services.  And  yet 
there  never  has  been  a  business  activ¬ 
ity  that  the  government  began  to  regu¬ 
late  where  regulation  did  not  become 
prohibition.  Witness  the  railroads. 


They  have  nothing  left  today  except 
responsibility.  They  have  no  author¬ 
ity  or  opportunity.  Surely  business 
men  can  agree  on  that! 

“Business  men  are  the  creators  of 
all  wealth.  They  develop  the  national 
resources.  They  produce  all  useful 
things.  They  are  the  pillars  of  the 
nation.  Yet  we  sit  down  and  see  our 
freedom  taken  away  from  us,  because 
we  are  too  narrow  and  selfish  to  unite 
the  strength,  knowledge  and  responsi¬ 
bilities  of  business  men  for  their  own 
protection — in  the  public  interest.” 

“What  would  you  have  the  business 
man  do?”  I  asked. 

Unity  and  security 

“It  is  simple  and  it  is  easy,”  Ark¬ 
wright  answered.  “We  must  recognize 
the  unity  of  interest  among  business 
men  and  organize  it  so  that  it  will 
have  proper  and  adequate  political 
expression.  We  must  become  cohe¬ 
sive  and  take  a  more  intelligent  in¬ 
terest  in  politics.  For  we  will  never 
enjoy  any  security,  we  will  never  stop 
the  expansion  of  government  into  all 
fields  of  private  endeavor  until  we 
present  a  united  front  of  votes.  Then 
we  will  secure  justice  and  get  results 
in  those  matters  where  business  needs 
the  help  of  government.  The  labor 
unions  do  it  and  get  results  and  are 
entitled  to  them.” 

“And  what  should  the  power  man 
do?”  I  prompted. 

‘“The  weakness  of  the  power  man. 
he  said,  “is  his  professional  attitude. 
He  has  a  stake  in  all  business  because 
he  serves  all  business.  But  he  has 
kept  apart,  talking  his  kilowatts  and 
living  with  his  generators  and  his 
lines.  But  we  have  had  our  lesson. 
We  have  seen  what  comes  of  it.  We 
should,  now,  open  our  eyes  to  our 
natural  interdependence  with  all  busi¬ 
ness  and  go  actively  to  work  to  build 
up  the  influence  and  participation  of 
business  in  government.” 
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PRESTON  STANLEY  ARKWRIGHT,  president  of  the  Georgia  Power 
Company,  former  president  of  the  National  Electric  Light  Association  and  ' 
the  Association  of  Edison  Electric  Illuminating  Companies,  a  leader  in 
market  development,  an  exponent  of  sound  public  relations,  whose  elo¬ 
quence  has  contributed  both  to  the  progress  and  the  defense  of  the  industry. 


of  a  more  complete  subordination  to  the  enhanced 
powers  of  the  state’s  Public  Utilities  Commission. 
Eventually,  if  not  immediately,  that  courageous  state 
will  convert  its  whole  utility  set-up  into  an  exemplary 
pattern  of  local  responsibility  and  regulation.  If 
Washington  has  other  designs,  the  chance  is  admirably 
afforded  to  find  out  whether  that  is  not  what  our  om¬ 
niscient  forefathers  intended. 


Is  It  Transitory  or  a  Trend? 
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Connecticut  Challenges 
Federal  Usurpation 

SHOULD  the  Congress  pass  the  disruptive  Wheeler- 
Rayburn  bill  it  will  not  take  long  to  find  out 
whether  this  country  is  to  be  a  despotism  or  to  remain 
a  federation  of  sovereign  states.  It  needs  not  be  in¬ 
cumbent  upon  any  utility  to  take  the  onus  of  making 
the  test.  The  sovereign  state  of  Connecticut  stands 
ready  to  be  the  champion  of  states’  rights  on  a  far 
more  embracive  principle  than  mere  local  regulation 
of  its  public  utilities.  But  the  federal  administration 
has  chosen  to  make  the  utility  issue  the  one  on  which 
to  pin  the  cause  of  total  socialization,  so  Connecticut 
moves  first  to  counter  with  the  same  issue. 

Lest  the  full  import  be  missed,  the  very  first  sen¬ 
tence  of  this  bill,  which  simultaneously  enlarges  the 
powers  of  the  public  utilities  commissions,  says:  “The 
general  purposes  of  this  act  are  to  assure  to  the  State 
of  Connecticut  its  full  power  to  regulate  its  public 
service  corporations  .  .  That  and  Section  6  are  a 
flat  challenge  to  any  federal  agency,  because  the  latter 
states  that  the  commission  can  void  any  action  by 
“any  official,  board  or  commission  purporting  to  act 
under  any  governmental  authority  other  than  that  of 
this  state”  attempting  to  “interfere  with  or  exercise 
authority  over  any  gas,  electric  or  water  company  in¬ 
corporated  by  this  state  and  engaged  in  the  business 
of  supplyng  service  within  this  state.”  The  same  mo¬ 
mentous  sentence  extends  to  the  locally  incorporated 
holding  company  which  does  the  major  part  of  its 
business  within  Connecticut. 

To  make  sure  that  there  is  a  clear-cut  delineation 
of  the  issue,  the  last  clause  of  the  same  sentence  reads: 
“Except  as  the  United  States  may  properly  regulate 
actual  transactions  in  interstate  commerce.” 

Connecticut  has  thus  directly  challenged  federal 
usurpation.  It  has  also  in  the  same  single  sentence 
paved  the  way  of  the  various  interests  operating  within 
the  state  to  lessen  their  interstate  attachments  in  favor 


The  operating  executive  of  a  utility  company  which 
has  always  had  a  low  accident  record  recently 
expressed  in  confidence  that  his  most  disturbing  prob¬ 
lem  is  an  increase  in  accidents  among  normally  careful 
employees.  There  has  been  no  let-up  in  safety  training, 
foreman  responsibility,  safety  equipment,  organization 
of  work  for  greater  safety,  or  any  of  the  usual  methods 
now  advocated. 

“Is  it  a  transitory  condition  or  a  trend?”  he  asks. 
“Does  it  indicate  that  we  have  overlooked  some  impor¬ 
tant  psychological  influence  not  covered  by  the  most 
modern  safety  measures?” 

“Is  it  caused  by  worry  over  home  troubles?  Is  it 
due  to  having  more  time  off  and  thinking  about  how 
that  time  is  to  be  spent  while  on  the  job?  Is  it  due  to 
the  way  they  spend  that  free  time?  Is  it  the  result  of 
general  unrest,  inability  to  raise  salaries,  and  the  con¬ 
sequent  disparagement  to  achievement?” 

Whatever  it  is,  we  know  that  man’s  thoughts  can 
divert  his  attention  from  his  work  and  surroundings. 
As  this  executive  says:  “I  feel  we  must  find  some  way 
of  gaining  the  confidence  of  our  employees  so  we  may 
alleviate,  where  feasible,  any  disturbing  conditions  that 
tend  to  increase  accidents.” 

Build  Good  Rural  Lines 

Many  rural  lines  are  to  be  built  this  summer.  A 
word  of  caution  is  in  order  on  standards  of  con¬ 
struction.  A  saving  in  first  cost  may  be  more  than 
offset  in  maintenance  and  depreciation  cost.  Service 
to  farms  must  be  of  a  high  standard.  Maintenance  is 
difficult  and  expensive.  There  is  a  danger  element  to 
human  beings  and  animals  that  makes  it  necessary  to 
watch  grounding  carefully.  Voltage  regulation  is  essen¬ 
tial  to  good  operation  of  motors,  lights  and  heating 
appliances.  We  believe  in  departures  from  tradition 
in  equipment  and  design,  but  rural  lines  should  be  as 
good  as  if  not  better  than  urban  overhead  lines  in  con¬ 
struction  and  in  the  service  they  give. 

The  government  will  help  build  rural  lines.  The 
R.E.A.  states  that  it  wishes  to  have  the  aid  and  co-oper¬ 
ation  of  private  utilities,  municipal  utilities  and  farm 
co-operatives  and  would  like  to  have  each  region  de- 
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velop  basic  plans  and  data.  If  this  co-operation  is  not 
forthcoming,  undoubtedly  R.BLA.  itself  will  go  to  work 
to  build  rural  lines. 

What  does  the  government  offer?  Loans  at  3  per 
cent  to  be  amortized  over  a  period  of  twenty  years  and 
the  terms  of  the  E.H.F.A.  for  farm  appliances  and 
equipment  sales.  These  aids  are  open  to  all  groups 
who  wish  to  take  advantage  of  them  and  whose  rural 
projects  are  approved  by  R.E.A.  Also,  it  desires  that 
some  method  be  worked  out  to  use  a  maximum  amount 
of  relief  labor  on  these  projects,  for  the  money  was 
appropriated  for  this  purpose. 

Utilities  should  co-operate  fully  in  any  business¬ 
like  approach  to  rural  electrification,  using  federal 
assistance,  and  the  initial  policies  and  plans  of  R.E.A. 
offer  this  co-operation  upon  a  basis  that  should  be 
workable.  Washington  wishes  quick  action  to  put  men 
to  work  and  utilities  should  take  the  initiative  in  pre¬ 
paring  local  and  regional  plans  and  projects  that  can 
be  approved  and  put  into  operation  under  their  direc¬ 
tion.  They  know  the  rural  business  and  should  con¬ 
tinue  to  be  the  major  agencies  to  establish  a  largei 
measure  of  rural  electrification. 

• 

Stimulus  to 

Industrial  Modernization 

The  amended  Federal  Housing  Act  opens  new  op¬ 
portunities  for  modernization  of  industrial  plants 
and  commercial  buildings.  It  makes  possible  the  insur¬ 
ance  of  20  per  cent  of  the  face  value  of  loans  up  to 
$50,000  for  the  purchase  of  almost  any  type  of  equip¬ 
ment  that  will  aid  a  business.  F.H.A.  will  publicize 
modernization  in  every  possible  way  and  will  use  a 
field  organizaton  to  work  with  industries  and  with  the 
banks. 

Utilities,  electrical  manufacturers  and  consulting 
engineers  can  well  afford  to  co-operate  in  this  move¬ 
ment.  It  is  especially  directed  to  small  business  enter¬ 
prises  and  needs  effective  and  intelligent  support  in 
each  local  community  to  be  successful.  The  start  of 
any  modernization  program  is  an  analysis  of  a  project 
and  a  plan  that  shows  that  money  can  be  made  if  mod¬ 
ernization  is  done.  This  requires  field  work  by  com¬ 
petent  men,  and  these  are  available  in  the  electrical 
industry  and  not  in  the  small  business  enterprises  them¬ 
selves.  Modernization  in  nearly  every  case  means  elec¬ 
trification,  and  electrical  men  should  work  together  to 
show  industry  how  to  modernize.  This  means  organi¬ 
zation  and  action  in  local  communities. 

This  applies  particularly  to  power  salesmen  of  the 
utilities  who  are  peculiarly  equipped  to  contact  many 
of  the  smaller  industries  fortified  with  an  intimate 
knowledge  of  the  opportunities  for  modernization  in 
each  plant  of  a  character  that  will  produce  tangible 
results. 


The  F.H.A.  will  have  its  greatest  effect  through 
publicizing  modernization.  It  will  create  a  wave  of 
propaganda  in  an  endeavor  to  get  banks  to  release 
funds  for  industry  to  use.  It  has  no  power  to  spend 
government  money  and  ties  little  red  tape  into  its  insur¬ 
ance  actions.  The  whole  project  is  up  to  local  banks 
and  local  industries.  If  local  electrical  groups  will  do 
the  tangible  local  field  work,  undoubtedly  the  new 
F.H.A.  program  will  help  stimulate  a  great  amount  of 
business.  It  deserves  study  and  should  be  supported. 

• 

The  Army  Is  Advancing 

Looking  back  on  the  power  companies’  convention 
I  in  Atlantic  City,  one  thought  stands  out  pre¬ 
eminently — that  selling  is  fast  taking  on  a  scope  and 
scale  never  before  attempted  or  considered  in  the  in¬ 
dustry.  It  was  a  fighting  convention,  focussed  on  the 
present  menace  of  government  interference  and  com¬ 
petition.  The  power  men  have  taken  the  offensive  in 
their  battle  against  federal  persecution  and  public 
opinion  is  fast  rallying  to  their  support.  But  clearly 
the  only  sure  weapon  of  present  defense,  the  only  ade¬ 
quate  assurance  for  future  ^curity,  lies  in  the  develop¬ 
ment  of  a  greater  consumption  per  customer  that  will 
make  possible  domestic  rates  so  low  that  the  politician 
no  longer  can  clamor  about  the  cost  of  electricity. 

That  this  is  possible,  the  experience  of  the  Ten¬ 
nessee  Electric  Power  Company  is  evidence.  Testimony 
before  the  meeting  from  Florida  and  St.  Louis  and  the 
record  of  the  year  throughout  the  country  is  no  less 
eloquent.  For  the  large  sales  organizations  and  the 
sweeping  promotion  programs  that  have  been  built  up 
by  many  companies  to  carry  through  recent  rate  reduc¬ 
tions  have  piled  up  a  convincing  demonstration  that 
electricity  can  be  sold  to  the  home  in  a  volume  that 
electrical  men  have  never  yet  believed  possible.  Rental 
of  ranges,  rental  of  small  refrigerators  to  minimum  bill 
customers,  long-term  financing,  generous  incentives  to 
company  salesmen  and  dealers,  active  co-operation  by 
all  employees,  more  liberal  expenditures  for  better  ad¬ 
vertising — all  these  have  played  a  part  and  cast  the 
entire  selling  operation  on  a  new  scale,  in  a  new  spirit. 

The  first  concentration  of  this  highly  intensified 
marketing  activity  has  been  in  the  domestic  field.  That 
is  where  the  need  and  opportunity  are  greatest  right 
now.  But  already  the  work  is  broadening,  for  the  prin¬ 
ciple  that  greater  man-power  and  better  planning  bring 
increased  results  applies  no  less  to  the  industrial  and 
commercial  markets — even  under  present  business  con¬ 
ditions.  There  is  every  reason  to  believe  that  this  year 
will  see  a  spectacular  advance  across  the  whole  selling 
front,  inspired  by  the  new  enthusiasm.  Meanwhile,  the 
building  of  domestic  load  is  rapidly  forging  ahead  of 
last  year’s  record  and  by  an  increasing  number  of 
power  companies.  The  industry  is  moving  forward  to 
new  strength  and  new  prosperity. 
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Utility  Bill  Voted  by  Senate; 
House  Bill  Kills  Death  Penalty 

By  a  vote  of  56  to  32  Senate  passes  drastic  measure  —  Amendments 
killed  in  close  vote  —  House  interstate  commerce  subcommittee  reports 
bill  to  full  committee 


A  wholly  unexpected,  last-second 
amendment,  limiting  the  discretion  of 
the  Securities  and  Exchange  Commis¬ 
sion  to  exempt  some  holding  companies 
“in  the  public  interest”  from  the  more 
drastic  provisions  of  the  bill  to  those 
of  a  ‘‘first  degree”  relationship  to  their 
subsidiaries,  proposed  by  Senator 
Borah,  and  passed  without  a  record 
vote,  went  beyond  anything  suggested 
in  the  Senate  or  House  hearings,  or 
advocated  by  Chairman  Wheeler  or  his 
most  anti-utility  associates.  Despite  the 
severity  of  this  amendment,  the  bill 
passed  by  a  56  to  32  vote  a  few  mo¬ 
ments  later. 

The  real  battle  came  over  two  other 
amendments.  One,  proposed  by  Sen¬ 
ator  Dieterich  (D.)  of  Illinois,  to  elim¬ 
inate  the  death  sentence  clause  by  per¬ 
mitting  holding  companies  to  readjust 
their  corporate  structures  after  January 
1,  1938,  and  to  extend  unrestricted  vot¬ 
ing  power  to  all  classes  of  stockholders, 
lost  by  a  margin  of  only  a  single  vote, 
45  to  44.  Similarly,  an  attempt  to  strike 
«mt  the  death  sentence  by  giving  the 
Securities  and  Exchange  Commission  the 
power  to  determine  what  holding  com¬ 
panies  were  engaged  in  practices  detri¬ 
mental  to  the  public  interest,  proposed 
by  Senator  Lonergan  (D.)  of  Connecti¬ 
cut,  was  rejected,  45  to  43. 

House  becomes  center  of  attention 

The  utility  holding  company  bill  was 
reported  on  June  19  by  the  House  in¬ 
terstate  commerce  subcommittee  to  the 
full  committee,  clearing  the  way  for 
early  presentation  to  the  House.  A  sum¬ 
mary  of  the  changes  made  by  the  sub¬ 
committee  in  the  Senate  bill  follows: 

Section  11,  relating  to  the  simplification  of 
holding  company  systems  and  the  elimination 
of  holding  companies,  is  modified  so  that  the 
only  remaining  provision  providing  for  sim¬ 
plification  or  elimination  authorizes  the  com¬ 
mission  to  require  each  holding  company 
system  to  confine  its  operations  to  one  inte¬ 
grated  public  utility  system,  with  the  ex¬ 
ception  that  if  the  commission  finds  that 
such  a  limitation  is  not  necessary  in  the 
public  interest,  it  is  to  require  the  limitation 
of  the  operations  of  the  holding  company 
system  to  such  number  of  integrated  public 
utility  systems  as  it  finds  may  be  included 
in  the  holding  company  system  consistently 
with  the  public  interest. 


The  commission  is  authorized  to  require 
divestment  of  non-utility  property  only  where 
it  finds  the  retention  thereof  would  be  in¬ 
consistent  with  the  public  interest,  and  the 
commission  is  further  limited  in  that  it  may 
not  require  divestment  of  interests  outside 
of  the  United  States.  The  commission  may 
proceed  either  upon  its  own  motion  or  upon 
application  of  the  companies  involved,  but 
may  proceed  upon  its  own  motion  only  after 
Jan.  1,  1938. 

The  provisions  relating  to  special  judicial 
procedures  in  connection  with  divestment 
are  eliminated  from  Section  11,  and  the 
orders  of  the  commission  are  to  be  enforced 
in  the  same  manner  as  its  other  orders  is¬ 
sued  under  the  title.  The  proposed  sub¬ 
stitute  bill  contains  a  provision  not  con¬ 
tained  in  the  Senate  bill  amending  the 
Revenue  Act  of  1934  so  that  registered  hold¬ 
ing  companies  will  be  subject  to  the  ordi¬ 
nary  corporation  income  tax  with  respect  to 
15  per  cent  of  any  dividends  received  from 
its  subsidiaries  or  from  any  other  holding 
company  or  the  subsidiaries  thereof. 

Sections  6  and  7,  relating  to  the  issuance 
of  securities,  are  modified  so  that  they  do 
not  apply  to  public  utilities  the  issuance  of 
whose  securities  is  subject  to  regulation  by  a 
state  commission.  Sections  8,  9  and  10  are 
modified  so  as  to  omit  the  requirement  that 
a  registered  holding  company  or  subsidiary 
company  shall  not  acquire  any  interest  in 
any  business  other  than  (1)  a  public  utility 
company,  as  such,  or  (2)  a  business  in 
which  the  acquiring  company  is  already  en¬ 
gaged,  or  has  an  interest,  or  which  is  rea¬ 
sonably  incidental,  or  necessary  or  appro¬ 
priate  to  the  conduct  of  such  business. 

These  sections  are  also  modified  so  as  to 
require  commission  approval  not  only  of 
securities  and  utility  assets  as  under  the 
Senate  bill,  but  also  of  the  acquisition  of 
any  other  interest  in  any  business.  Sec¬ 
tion  13,  relating  to  service,  sales  and  con¬ 
struction  contracts,  is  modified  in  several 
material  respects. 

The  provisions  for  setting  up  mutual  serv¬ 
ice  companies  are  eliminated,  the  prohibi¬ 
tion  on  subsidiary  companies  entering  into 
or  performing  service,  sales  or  construction 
contracts  with  public  utility  companies  in 
the  same  holding  company  system  is  elimi¬ 
nated.  and  a  new  provision  is  included 
which  makes  it  unlawful  for  any  subsidiary 
company  of  a  registered  holding  company  to 
enter  into  or  perform  any  service,  sales  or 
construction  contracts  with  other  companies 
in  the  same  holding  company  system  in  con¬ 
travention  of  the  rules,  regulations  or  orders 
of  the  commission. 

lender  the  Senate  bill  the  Federal  Power 
Commission  was  vested  with  certain  func¬ 
tions  under  Title  I.  Under  the .  substitute 
all  such  functions  are  vested  in  the  Securi¬ 
ties  and  Exchange  Commission. 

The  definitions  of  “electric  utility  com¬ 
pany”  and  “gas  utility  company”  are  modi¬ 


fied  by  Including  therein  provisions  by  whiili 
a  particular  company  primarily  engaged  in 
one  or  more  other  businesses  and  selling 
only  a  small  amount  of  electric  energy  or 
gas  is  to  be  exempted  by  the  commission. 
The  House  definition  of  a  gas  utility  com¬ 
pany  is  confined  to  companies  engaged  in 
the  retail  distribution  of  gas. 

The  definition  of  “affiliate”  is  restricted 
so  as  not  to  cover  so  large  a  number  of 
companies  and  persons  as  in  the  Senate  bill. 
Throughout  the  bill  where  reference  is  made 
to  a  “geographically  and  economically  inte¬ 
grated  public  utility  system,”  a  phrase  which 
is  not  defined  in  the  Senate  bill,  the  phrase 
is  changed  to  “integrated  public  utility  sys¬ 
tem”  and  the  latter  phrase  is  defined. 

• 

Connecticut  Ready  for 
Wheeler-Raybum  Invasion 

“To  assure  to  the  State  of  Connecticut 
its  full  power  to  regulate  its  public  serv¬ 
ice  corporations”  Connecticut  has  just 
enacted  a  law  which  is  manifestly  calcu¬ 
lated  to  put  the  burden  of  proof  upon  any 
federal  agency  that  attempts  to  intrude 
upon  the  province  of  the  Public  Util¬ 
ities  Commission.  After  enlarging  the 
powers  of  the  commission  over  general 
financing,  initiation  of  rate  cases,  pay¬ 
ment  for  managerial  services  and  cor¬ 
porate  mergers,  it  presents  the  following 
rather  startling  clause: 

Sec.  6  ...  No  gas,  electric  or  water 
company,  or  holding  company,  or  any  offi¬ 
cial,  board  or  commission  purporting  to  act 
under  any  governmental  authority  other  than 
that  of  this  state  or  of  its  divisions,  muni¬ 
cipal  corporations  or  courts,  shall  interfere 
with  or  attempt  to  interfere  with  or  exercise 
authority  or  control  over  any  gas,  electric 
or  water  company  incorporated  by  this  state 
and  engaged  in  the  business  of  supplying 
service  within  this  state,  or  with  or  over  any 
holding  company  incorporated  by  this  state 
and  doing  the  principal  part  of  its  business 
within  this  state,  without  first  having  ob¬ 
tained  the  approval  of  the  commission,  ex¬ 
cept  as  the  United  States  may  properly 
regulate  actual  transactions  in  interstate 
commerce.  Any  action  contrary  to  the  pro¬ 
visions  of  this  section  shall  be  voidable  on 
order  of  the  commission. 

• 

License  Extension  Denied 
for  Table  Rock  Project 

Empire  District  Electric  Company 
(Cities  Service  subsidiary  in  Missouri) 
has  until  July  15  to  show  cause  why  its 
1932  license  to  develop  the  Table  Rock 
project  on  the  White  River  should  not 
be  terminated.  The  company  had  failed 
to  start  construction  on  December  1, 1934. 
and  asked  an  extension  for  two  years. 
This  the  Federal  Power  Commission  has 
denied. 

In  the  show  cause  order  the  commis¬ 
sion  said  the  company  had  held  priority 
for  twelve  years  and  had  cited  no  sub¬ 
stantial  evidence  of  its  good  intention  or 
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ability  to  construct  if  the  extension  were 
granted.  The  commission  spurned  a  stip¬ 
ulation  that  the  company  would  withdraw 
on  a  showing  that  governmental  or  other 
agencies  were  ready,  able  and  willing  to 
commence  immediate  construction,  deny¬ 
ing  its  power  to  engage  in  such  a  com¬ 
mitment. 

• 

Second  Toledo  Strike  Ended; 
Illinois  Service  Resumed 

Electrical  workers  of  the  Toledo  Edi¬ 
son  Company,  who  returned  to  work  at 
instruction  of  their  international  officers 
on  June  6  after  an  eighteen-hour  strike 
(Electrical  World,  June  8,  page  80), 
voted  in  less  than  a  week  to  renew  the 
strike  and  for  the  second  time  quit  the 
plant.  For  a  time  a  general  strike  of  all 
local  labor  unions  was  imminent,  but 
this  movement  collapsed  when  the  elec¬ 
trical  workers,  by  a  vote  of  311  to  48, 
voted  this  week  to  end  the  strike. 

The  64-day  strike  of  electrical  workers 
of  the  Illinois  Power  &  Light  Corpora¬ 
tion,  which  curtailed  electric  and  gas 
service  in  53  communities  in  the  southern 
part  of  the  state,  has  also  been  settled. 
Announcement  was  made  that  all  points 
at  issue  had  been  ironed  out.  Upon  the 
resumption  of  electric  service,  10,000 
employees  of  electrically  powered  fac¬ 
tories,  mines  and  industries — most  of 
them  idle  for  at  least  a  month-  -returned 
to  work. 


Home  Electrification  Urged 
as  Recovery  Measure 

Electrifying  American  homes  in  full 
was  proposed  last  week  as  a  "direct 
method  for  completing  national  recov¬ 
ery,”  in  a  statement  issued  by  J.  R. 
Bohnen,  secretary  of  the  American  Wash¬ 
ing  Machine  Manufacturers’  Association. 

"Appliance  installation  to  a  reason¬ 
able  degree  of  saturation  would  mean 
expenditure,  at  retail  values,  of  $10,000,- 
000,000,  would  spread  re-employment 
through  many  manufacturing  and  sell¬ 
ing  lines  and  would  be  no  strain  on  the 
retail  financing  facilities  already  func¬ 
tioning  efficiently  in  our  allied  indus¬ 
tries,”  he  declared. 

Fully  mechanizing  operation  of  Amer¬ 
ica’s  homes  would  strike  directly  at  an¬ 
other  national  problem  by  giving  the 
average  family  new  means  for  coping 
with  the  steadily  rising  cost  of  living. 
Secretary  Bohnen  added. 

“The  fact  that  electricity  is  being  sold 
to  householders  at  steadily  declining 
rates  and  in  steadily  increasing  amounts 
is  either  the  cause  or  the  result  of 
women’s  constantly  growing  use  of  ap¬ 
pliances  that  save  time  and  labor  and, 
most  important  of  all.  money.  Every 
housewife  thus  has  instantly  within  her 
immediate  control  the  method  for  re¬ 
ducing  certain  household  expenses,  in 
addition  to  a  similarly  easy  means  for 
playing  a  direct  personal  part  in  hasten¬ 
ing  national  recovery. 

"This  assumes  even  greater  importance 


when  it  is  realized  that  other  items  in 
the  home  budget  are  not  so  readily  gov¬ 
erned.  Since  1913,  for  example,  total 
annual  average  family  taxes  have  risen 
830  per  cent,  from  $48.80  to  $455,  com¬ 
pared  to  a  38  per  cent  drop  in  the  same 
period  to  an  average  1934  home  electric 
bill  of  $33.48.  Our  daily  tax  cost  is 
$1.25  per  family,  compared  to  a  current* 
charge  of  9  cents.” 

Federal  Government  Loses 
New  River  Decision 

The  federal  government  suffered  an¬ 
other  defeat  on  one  of  the  New  River 
projects  when  the  United  States  Supreme 
Court  last  week  denied  it  permission  to 
file  a  new  complaint  against  West  Vir¬ 
ginia  and  the  Union  Carbide  &  Carbon 
Corporation  of  New  York  and  its  sub¬ 
sidiaries,  the  Electro-Metallurgical  Com¬ 
pany  and  the  New-Kanawha  Power 
Company,  to  test  federal  jurisdiction 
over  the  Hawks  Nest  power  development 
on  the  New  and  Kanawha  Rivers  in 
West  Virginia.  The  court  had  dismissed 
the  federal  government’s  complaint,  hold¬ 
ing  in  substance  it  had  failed  to  present 
a  controversy  within  its  jurisdiction 
(Electrical  World,  May  25,  page  95). 

In  its  answer  to  the  United  States 
Government’s  bill  of  complaint  seeking 
an  injunction  against  the  completion  of 
the  Radford,  Va.,  power  dam  (Elec¬ 
trical  World,  May  11,  page  47),  the 
Appalachian  Electric  Power  Company 
denies  the  allegation  that  the  New  River, 
on  which  the  dam  is  located,  is  at  all 
navigable  and  contends  the  federal  gov¬ 
ernment  has  no  authority  to  require  it 
to  obtain  a  license.  The  utility’s  answer 
to  the  bill  filed  recently  in  the  federal 
court  at  Lynchburg.  Va.,  goes  into  the 
various  technical  points  raised  by  the 
government  in  its  petition  and  concludes 
by  requesting  the  court  to  dismiss  the 
bill. 

Insull  Case  Terminated 

The  three-year  investigation  and  prose¬ 
cution  growing  out  of  the  Insull  crash 
ended  last  week  when  Judge  John  C. 
Knox  of  New  York,  sitting  in  Judge 
James  H.  Wilkerson’s  federal  court  in 
Chicago,  directed  the  jury  in  the  third 
prosecution  of  Samuel  Insull  and  his 
associates  to  return  a  verdict  of  not 
guilty.  The  charge  was  criminal  viola¬ 
tion  of  the  bankruptcy  act  in  trans¬ 
ferring  assets  of  Corporation  Securities 
Company  of  Chicago  to  favored  credi¬ 
tors.  In  view  of  this  decision  the  United 
States  has  abandoned  its  efforts  to  ex¬ 
tradite  from  Canada  Martin  Insull,  who 
was  to  stand  trial  on  similar  charges. 

Hearing  on  the  fairness  of  the  plan 
of  reorganization  for  the  Middle  West 
Utilities  Company  has  been  continued  to 
July  2. 


NIGHT  LIGHTING  AT  SAN  DIEGO  FAIR 


Red,  white  and  bine  with  indirect  neon  lighting  concealed  behind  the  panels 
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T.V.A.  Compromise  Bill  Offered 

House  subcommittee  refers  revised  measure  to  full  committee  —  Exist¬ 
ing  facilities  to  be  preserved  —  Comptroller-General  to  supervise  ac¬ 
counting  —  Alabama  Power  stockholders  appeal  from  Grubb  decision 


A  compromise  bill  for  amending  the 
Tennessee  Valley  Authority  Act,  intended 
to  break  the  deadlock  which  has  held 
the  measure  in  the  House  military  affairs 
committee  for  several  weeks,  was  intro¬ 
duced  this  week  by  a  special  subcom¬ 
mittee  and  referred  to  the  full  committee. 
Under  the  provision  of  the  compromise 
bill  the  T.V.A.  directors  would  be  em¬ 
powered  to  generate  and  market  electri¬ 
cal  energy  “in  order  to  avoid  the  waste 
of  water  power”  and  to  provide  funds  to 
assist  in  meeting  the  costs  of  the  T.V.A. 
After  July  1,  1938,  no  surplus  power  or 
chemicals  could  be  sold  below  the  cost 
of  production. 

The  board  would  be  directed,  how¬ 
ever,  to  “preserve  existing  distribution 
facilities  as  going  concerns  and  avoid 
duplication  of  such  facilities.”  The 
board  would  be  empowered  to  have  out¬ 
standing  at  any  time  not  more  than 
$50,000,000  worth  of  bonds,  to  yield  not 
more  than  3^  per  cent. 

All  receipts  and  disbursements  would 
be  reported  to  the  General  Accounting 
Office,  and  Comptroller-General  McCarl 
would  settle  all  claims  arising  under  the 
T.V.A.  Act.  The  bill  retained  the  pro¬ 
viso  that  private  companies  must  get 
Federal  Power  Commission  approval  to 
construct  dams  that  affect  flood  control 
or  navigation  of  the  Tennessee  River. 

Court  hears  T.V.A.  controversy 

A  “declaratory  decree,”  ruling  on  all 
phases  of  the  Tennessee  Valley  Authority, 
has  been  asked  in  an  appeal  from  an  in¬ 
junction  favorable  to  them  filed  by  the 
preferred-stock  holders  of  the  Alabama 
Power  Company.  The  appeal  declares 
that  the  recent  ruling  of  Judge  William 
I.  Grubb,  enjoining  T.V.A.  from  expand¬ 
ing  its  electrification  program  in  north¬ 
west  Alabama  and  restraining  some 
seventeen  towns  in  that  district  from 
obtaining  P.W.A.  loans  for  the  con¬ 
struction  of  power  systems,  did  not  go 
far  enough.  A  three-judge  United  States 
Court  of  Appeals  heard  the  case  in 
Atlanta,  Ga.,  on  June  17  and,  pending 
study  of  the  pleadings,  withheld  de¬ 
cision.  • 

Alabama  Power  loses  another  plea 

Petition  of  the  Alabama  Power  Com¬ 
pany  for  an  injunction  in  Circuit  Court 
by  which  it  sought  to  restrain  the  city  of 
Decatur  from  borrowing  $350,000  from 
the  P.W.A.  for  the  erection  of  a  muni¬ 
cipal  electric  distribution  system  was 
denied.  Decatur  is  one  of  the  North 
Alabama  cities  under  federal  court  in¬ 


junction  not  to  enter  into  any  contract 
with  the  T.V.A.  for  the  purchase  of 
power.  The  Alabama  utility  was  just 
denied  similar  petitions  for  the  cities 
of  Sheffield  and  Tuscumbia. 

A  total  of  2,435  electrical  appliances, 
valued  at  $279,381,  were  sold  in  the 
T.V.A.  territory  for  the  first  four  months 
of  1935,  according  to  a  recent  T.V.A. 
report.  The  report  is  based  on  dealers’ 
sales  and  is  exclusive  of  Norris,  Wheeler 
and  Wilson  Dam  villages.  Sale  of  elec¬ 
trical  refrigerators  jumped  from  88  in 
January  to  453  in  April,  a  total  of 
1,097  for  the  four-month  period.  Dur¬ 
ing  that  time  274  ranges  were  sold,  135 
water  heaters,  55  pumps,  95  washers, 
eight  ironers  and  771  radios,  the  re¬ 
port  indicates. 


Fuel  Engineers  Hold  Meeting 

At  the  eighth  annual  meeting  of  Fuel 
Engineers  sponsored  by  Appalachian 
Coals,  Inc.,  in  Cincinnati,  June  18,  Harold 
L.  Ickes,  Secretary  of  the  Interior  and 
Public  Works  Administrator,  was  taken 
to  task  for  allotting  public  funds  for  the 
construction  of  oil  engine  power  plants 
when  he  claimed  that  “the  most  compe¬ 
tent  evidence  now  available  is  to  the 
effect  that  we  have  but  ten  to  fifteen 
years  of  known  cheap  supplies  (of  oil) 
at  the  present  rate  of  consumption.” 

Many  electric  utility  executives  and 
power  salesmen  were  present  at  the 
meeting  on  invitation  to  consider  jointly 
with  the  coal  men  means  by  which  mis¬ 
applications  of  oil  engine  power  might 
be  prevented.  Failure  of  the  Diesel  en¬ 
gine  to  prove  the  claims  made  by  its 
salesmen  was  the  theme  of  a  talk  by  J.  S. 
Hartt,  Madison,  Wis.  From  a  study 
made  by  him  of  the  record  data  of  four¬ 
teen  Diesel  engine  power  plants  in  Wis¬ 
consin,  Mr.  Hartt  concluded  that  in  gen¬ 
eral  costs  of  this  method  of  power  sup¬ 
ply  were  much  in  excess  of  costs  of  pur¬ 
chased  power.  Calvin  B.  Huntress,  presi- 


Certainly  nothing  has  developed  more 
rapidly  or  contributed  more  effec¬ 
tively  to  our  standard  of  living  than 
has  the  electrical  art.  There  is  every 
reason  to  think  the  electrical  art  is 
still  in  its  infancy,  with  a  tremendous 
urge  to  grow. 

DR.  KARL  T.  COMPTON, 

President  Massachusetts  Institute  of 
Technology,  in  an  address  made  this 
month  to  the  graduates  of  M.  I.  T. 


dent  of  Appalachian  Coals,  made  the 
opening  address. 

The  resolution  adopted,  censuring  Mr. 
Ickes,  read  in  part:  “Whereas  Mr.  Ickes, 
as  Public  Works  Administrator,  has  allo¬ 
cated  and  may  in  the  future  allocate  pule 
lic  funds  for  the  construction  of  oil  en¬ 
gine  power  plants  whose  claimed  life  is 
twenty  or  more  years,  which  actions  are 
inconsistent  and  entirely  at  variance 
with  his  statements  as  to  the  extent  of 
the  national  petroleum  supply,  that  is. 
there  will  be  no  fuel  to  operate  these 
plants  twenty  years  from  now,  therefore, 
be  it  resolved,  that  this  conference  call 
upon  Mr.  Ickes,  as  Administrator  of  the 
Public  Works  Administration,  to  deny 
applications  for  loans  for  electric  power 
plants  where  installation  of  oil  engines  or 
oil-burning  equipment  is  contemplated.” 

• 

Engineers  Seek  Recognition 
as  a  Profession 

As  part  of  its  plan  to  enhance  the 
professional  status  of  the  engineer,  the 
Engineers’  Council  for  Professional  De¬ 
velopment  has  undertaken  to  deffne  mini¬ 
mum  qualifications  of  education  and 
experience,  the  fulfillment  of  which  will 
entitle  an  engineer  to  be  recognized  as 
such  among  his  fellows  and  in  his  rela¬ 
tions  with  the  public. 

Through  its  committee  on  professional 
recognition,  on  which  the  participating 
bodies  are  represented,  the  council  has 
proposed  a  “minimum  definition  of  an 
engineer”  and  a  “program  of  certification 
into  the  profession,”  The  definition  of 
an  engineer  sets  up  minimum  qualifica¬ 
tions  of  technical  education  and  practical 
experience,  supported  by  examinations 
designed  to  establish  the  individual’s 
ability  to  be  placed  in  responsible  charge 
of  engineering  work  and  to  render  him  a 
valuable  member  of  society.  These  pro¬ 
posals  are  now  before  the  governing 
boards  of  the  constituent  bodies  of  the 
council.  When  approved  they  will  pro¬ 
vide  the  criterion  and  the  mechanism  for 
professional  recognition  of  engineers. 

The  certification  program  recognizes 
the  fact  that  the  equivalent  of  a  “grand¬ 
father  clause”  must  be  applied  to  permit 
automatic  certification  of  those  who  are 
now  recognized  and  accepted  as  engint'ers 
by  legal  authorities  and  by  the  profes¬ 
sion.  It  also  contemplates  a  reasonable 
transition  period  for  the  progressive 
adjustment  of  requirements  and  tighten¬ 
ing  of  standards  until  the  full  program 
of  the  council  for  certification  can  be  put 
into  effect.  Thus  licensed  engineers  and 
certain  members  of  technical  societies 
will  be  automatically  eligible  to  receive 
certificates  according  to  a  chronological 
plan  up  to  January  1,  1938,  at  which  time 
the  formal  certification  will  be  put  into 
effect.  When  that  goal  is  reached  it  is 
hoped  and  expected  that  certification  of 
an  engineer  by  E.C.P.D.  will  set  a  mini- 
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nium  standard  of  professional  training 
and  experience  by  which  he  will  be  ac¬ 
cepted  and  recognized  among  his  fellows 
and  in  his  relations  with  the  public. 

• 

Ontario  Hydro  Takes  Action 
to  Break  Quebec  Contracts 

Latest  development  in  the  Ontario 
government’s  attack  on  power  contracts 
with  Quebec  companies  came  last  week 
when  T.  Stewart  Lyon,  chairman  of  the 
Ontario  Hydro-Electric  Power  Commis¬ 
sion,  advised  Alexander  MacLaren  of  the 
MacLaren  Power  Company,  Quebec,  that 
the  commission  would  not  accept  a 
27,000-hp,  increase  which  was  to  have 
been  provided  on  July  1.  The  MacLaren 
contract  was  one  of  the  four  entered  into 
prior  to  1931  by  the  commission  when  it 
operated  under  the  former  provincial 
administration,  which  was  Conservative. 

As  a  result  not  a  single  bid  was  made 
for  Ontario’s  $15,000,000  bond  issue. 
Following  this  failure  of  the  government 
to  interest  investment  bankers  in  its  new 
loan,  Premier  Mitchell  F.  Hepburn 
charged  that  investment  dealers  had 
agreed  among  themselves  to  make  no 
offer  for  the  bonds  as  a  result  of  the 
government’s  action  in  regard  to  Quebec 
power  contracts.  The  bonds  were  with¬ 
drawn  and  in  their  place  the  government 
substituted  a  $20,000,000  short-term 
issue  which  was  handled  through  the 
provincial  savings  banks. 

• 

Electric  Rate  Survey  Released 

The  preliminary  report  of  the  Electric 
Rate  Survey,  organized  as  a  result  of  a 
Senate  joint  resolution  approved  April 
14,  1934,  has  just  been  released  by  the 
Federal  Power  Commission.  It  covers  the 
charges  for  electricity  to  domestic  con¬ 
sumers  in  communities  of  50,000  or  more 
population.  Succeeding  reports  are  ex¬ 
pected  to  present  the  equivalent  infor¬ 
mation  for  the  smaller  cities  and  towns 
throughout  the  country.  Details  of  this 
preliminary  report  were  published  in  the 
Electrical  World,  issue  of  February  2, 
page  43,  following  the  submission  of  the 
report  to  Congress. 

The  final  report,  scheduled  to  appear 
some  time  before  the  end  of  the  year,  will 
bring  together  in  a  single  volume  the 
typical  bills  previously  published  as  in¬ 
stallments  in  the  preliminary  report.  In¬ 
dividual  state  reports  have  all  been  pre¬ 
pared  and  at  the  present  time  are  in  the 
process  of  printing. 

An  allotment  of  $125,000  to  the  Fed¬ 
eral  Power  Commission  to  continue  the 
electric  rate  survey  and  the  national 
power  survey  has  been  announced  by 
Public  Works  Administrator  Harold  L. 
Ickes.  Of  this  amount  $25,000  will  be 
l^sed  for  a  tabulation  and  analysis  of  an 
investigation  of  rates  paid  for  electric 


light  and  power  hy  federal  agencies  and 
institutions,  $25,000  for  a  special  field 
investigation  of  the  power  requirements 
and  power  resources  in  the  area  that  may 
he  served  hy  the  Tennessee  Valley  Au¬ 
thority  and  $75,000  for  the  completion 
and  publication  of  studies,  maps  and 
charts  now  in  the  course  of  preparation 
by  the  Federal  Power  Commission. 

• 

To  Further  Welding  Research 

Engineering  Foundation  has  appointed 
a  welding  research  committee  to  (1) 
initiate  and  conduct  a  critical  review  of 
world  welding  literature,  (2)  render 
modest  aid  to  worthy  individual  projects 
functioning  under  the  fundamental  re¬ 
search  committee  of  the  American  Bureau 
of  Welding  and  (3)  sponsor  specific 
research  investigations.  The  project 
will  be  started  by  funds  contributed  by 
Engineering  Foundation,  supplemented 
by  funds  and  services  supplied  by  in¬ 
dustry.  The  project  is  jointly  sponsored 
by  the  American  Institute  of  Electrical 
Engineers  and  the  American  Welding 
Society.  C.  A.  Adams,  Harvard  Uni¬ 
versity,  is  chairman. 


Modern  Homes  to  Be  Built 
at  Purdue- University 

Science  and  industry  joined  hands  in 
an  attempt  to  solve  problems  of  better 
living  and  of  better  homes  at  lower  costs 
in  the  National  Homes  Conference  held 
at  Purdue  University  early  this  month. 
Nearly  100  persons,  including  those  con¬ 
cerned  with  supplying  of  heavy  mate¬ 
rials  for  home  building,  architectural 
designers,  financiers  and  others  con¬ 
cerned  with  this  industry  met  at  the 
university  upon  invitation  of  the  Purdue 
Research  Foundation  to  discuss  this  mat¬ 
ter  of  better  homes. 

At  the  opening  of  the  meeting  it  was 
resolved  that  the  Purdue  Research  Foun¬ 
dation  had  under  way  plans  for  building 
a  group  of  ten  to  twenty  moderately 
priced  homes  this  year  on  a  tract  of 
143  acres  near  the  campus.  These  homes 
will  represent  the  last  word  in  con¬ 
venience  and  construction  in  a  small 
home,  the  kind  the  average  man  can  af¬ 
ford  to  buy  or  build.  Some  of  the  best 
home  planners  in  America  are  being  con¬ 
sulted  in  the  planning  and  designing  of 
these  homes  and  also  in  layout  of  the 
entire  community. 


HUGHES  AWARD  PRESENTED  AT  E.E.I.  CONVENTION 


George  A.  Hughes  (left),  donor  of  the  Hughes  Award,  presents  silver  trophy 
to  George  C.  Estill  (center),  president  of  the  Florida  Power  &  Light  Com¬ 
pany,  at  the  convention  of  the  Edison  Electric  Institute  in  Atlantic  City. 
At  right  is  R.  H.  Fite,  Jr.,  commercial  manager  of  the  Florida  company, 
which  won  the  award.  In  addition  to  the  trophy,  the  Hughes  Award  also 
includes  a  check  for  $1,000,  both  given  for  outstanding  results  in  the  pro¬ 
motion  of  electric  cookery. 
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Large  Saving  Seen 
in  New  York  Merger 

Contiolidated  Gas  maintains  at  hearings 
before  Public  Service  Commission  it  can 
cut  expenses  $506,940  —  Joint  legisla¬ 
tive  committee  resumes  investigation. 

An  annual  saving  of  approximately 
$506,940  will  result  from  a  merger  of  the 
New  York  Edison  Company  and  the 
United  Electric  Light  &  Power  Com¬ 
pany,  according  to  exhibits  submitted  to 
the  Public  Service  Commission  at  a  re¬ 
cent  public  hearing.  The  merging  of  the 
two  companies,  both  subsidiaries  of  the 
Consoldated  Gas  Company,  is  one  of  the 
conditions  of  the  schedule  of  reduced 
electric  rates,  recently  submitted  to  the 
commission  by  Consolidated  (Electrical 
World,  June  8,  page  80).  The  proposed 
merger  contemplates  the  creation  of  the 
New  York  Edison  Company,  Inc.,  as  the 
successor  of  the  two  companies. 

The  new  corporation’s  no-par  value 
common  stock  was  given  a  stated  value  of 
$265,699,950  and  a  profit  and  loss  sur¬ 
plus  of  $87,5%.053.  Its  total  assets,  ac¬ 
cording  to  the  papers  filed  with  the 
commission,  would  approximate  $523,- 
870,306. 

Public  hearing  on  Mayor  LaGuardia’s 
proposal  to  build  a  $45,000,000  munici¬ 
pal  plant  was  held  June  19.  At  the  close 
of  the  meeting  the  Mayor  announced  that 
hf  would  bring  to  a  vote  by  the  Board 
«»f  Estimate  next  week  his  request  for 
approval  of  an  application  of  the  federal 
government  for  funds  with  which  to 
build  the  plant. 

Committee  resumes  hearings 

The  joint  legislative  committe  investi¬ 
gating  public  utilities,  of  which  John  J. 
Dunnigan  is  chairman  and  John  E.  Mack 
is  counsel,  on  June  11  held  its  first  meet¬ 
ing  since  Governor  Lehman  signed  the 
$300,000  appropriation  for  the  continu¬ 
ance  of  its  work.  Testimony  was  pre¬ 
sented  to  show  that  the  Consolidated  Gas 
Company,  through  “a  rather  curious  bit 
of  corporate  acrobatics,”  acquired  the 
Westchester  Lighting  Company  in  1904, 
an  operating  subsidiary  with  a  book  value 
then  of  $14,177,600,  without  spending  a 
cent  of  cash.  The  Consolidated  put  no 
money  into  the  company  until  1925, 
when  it  invested  $29,300,000,  and  since 
then  it  has  dcawn  out  in  dividends  vir¬ 
tually  all  of  that  sum,  according  to  the 
testimony. 

At  a  subsequent  session  John  L.  Mur- 
rie  an  engineer  of  the  committee,  testified 
that  huge  losses  were  incurred  by  the 
New  York  Power  &  Light  Company, 
which  serves  Albany  and  environs,  in 
1933,  by  the  purchase  and  sale  of  en¬ 
ergy.  It  was  pointed  out  in  that  year  the 
company’s  income  was  reduced  by 
$1,379,188.  which  sum  would  have  been 


available  for  rate  reductions.  His  testi¬ 
mony  was  criticised  by  Randall  J.  Le- 
Boeuf,  Jr.,  counsel  to  the  Niagara  Hud¬ 
son  Power  Corporation,  which  controls 
the  company,  as  being  “full  of  out¬ 
rageous  errors  and  quite  meaningless.” 

An  unnecessary  disparity  in  the  elec¬ 
tric  rates  of  municipal  power  plants  in 
New  York  State,  discussed  at  one  of  the 
hearings,  caused  Mr.  Mack  to  promise  an 
inquiry,  probably  in  the  fall,  into  the 
accounting  methods,  financial  set-up  and 
operating  efficiency  of  some  of  the  pub¬ 
licly  owned  plants. 


Recovery  Program  Adopted 
by  Chamber  of  Commerce 

Covering  a  wide  range  of  topics,  a 
broad  program,  having  for  its  purpose 
the  formulation  and  effectuation  of  poli¬ 
cies  that  will  promote  economic  recovery 
and  speed  re-employment,  was  adopted 
by  the  board  of  directors  of  the  Chamber 
of  Commerce  of  the  United  States  at  its 
meeting  in  Washington  on  June  14. 

On  the  subject  of  power  utilities  the 
program  stated:  “The  chamber  has  been 
vigorously  opposed  to  the  destruction  of 
the  value  of  investments  in  the  power 
utilities.  It  will  continue  to  advocate 
proper  development  of  state  regulation 
of  these  utilities  and  will  insist  upon  a 
clear  definition  of  the  field  to  which  fed¬ 
eral  regulation  should  be  limited.” 

In  discussing  flood  control  the  pro¬ 
gram  said :  “The  chamber  will  consider 
the  allocation  of  federal  and  state  re¬ 
sponsibilities  for  flood  control  on  inter¬ 
state  streams,  giving  attention  to  the 
question  of  the  extent,  if  any,  to  which 
the  federal  government  is  justified  in  ex¬ 
ceeding  expenditures  necessary  for  flood 
control  and  improvement  of  navigation 
to  provide  for  development  of  hydro¬ 
electric  power.” 

Paying  tribute  to  the  accomplishments 
of  trade  associations.  Harper  Sibley, 
president,  stated  that  they,  with  the  help 
of  the  Federal  Trade  Commiss'on.  fur¬ 
nished  the  avenue  to  proper  agreements 
among  business  men  to  eliminate  unfair 
comnetition  and  trade  practices. 


COMING  MEETINGS 


.American  Institute  of  Electrical  Engi¬ 
neers  —  Summer  convention,  Ithaca, 
N.  Y.,  June  24-28.  Pacific  Coast  con¬ 
vention,  Seattle,  Wash.,  August  27- 
30.  H.  H.  Henline,  national  secretary, 
33  West  39th  Street,  New  York. 

.American  Society  for  Testing  Materials 
— Annual  meeting,  Book-Cadillac, 
Hotel,  Detroit,  Mich.,  June  24-28.  R. 
E.  Hess,  assistant  secretary,  260  South 
Broad  Street,  Philadelphia,  Pa. 

Canadian  Electrical  Association  —  An¬ 
nual  meeting,  Algonquin  Hotel,  St. 
Andrews-by-the-Sea,  N.  B.,  June  26- 
28.  B.  C.  Fairchild,  secretary,  409 
Power  Building,  Montreal,  Que. 


Utility  Executive  Foresees 
Segregation  of  Power  Units 

At  a  meeting  of  the  stockholders  of 
the  International  Paper  &  Power  Com¬ 
pany  held  last  week  liquidation  of  the 
International  Securities  Company  was 
ratified,  with  division  of  its  assets  be¬ 
tween  the  International  Paper  Company 
and  the  International  Paper  &  Power 
Company.  A.  R.  Graustein,  president 
of  International  Paper  &  Power,  gave 
increased  taxation  and  reduced  rate.-  as 
the  two  main  obstacles  of  the  company’s 
utility  business.  He  visioned  a  possible 
separation  of  power  properties  from  the 
rest  of  the  system  if  the  Wheeler-R ay- 
burn  bill  becomes  law,  and  even  a  di¬ 
vorce  of  the  power  units  from  one  an¬ 
other.  He  stated  that  it  may  be  several 
years  before  the  utility  industry  can 
overcome  the  handicaps  of  higher  taxes 
and  public  pressure. 

One  of  the  major  subsidiaries  of  In¬ 
ternational  Paper  &  Power  is  the  Inter¬ 
national  Hydro-Electric  System,  which 
owns  approximately  90  per  cent  of  the 
outstanding  common  shares  of  the  New 
England  Power  Association. 

New  York  Electrical  Society 
Elects  New  Officers 

.At  the  annual  meeting  held  June  17 
the  New  York  Electrical  Society  elected 
the  following  officers:  President,  R.  H. 
Hughes,  New  York  Telephone  Company; 
first  vice-president,  E.  B.  Meyer,  Public 
Service  Electric  &  Gas  Company;  second 
vice-president.  .Arthur  H.  Kehoe.  New 
York  Edison  Company ;  treasurer,  George 
F.  Fowler.  Bell  Telephone  Laboratories. 

• 

R.E.A.  Sets  up  Staff 

Recruiting  of  the  personnel  for  the 
Rural  Electrification  Administration  has 
been  going  forward  slowly  but  definitely 
since  the  establishment  of  the  organiza¬ 
tion  by  Executive  Order  of  the  President 
last  month.  The  staff,  wholly  concen¬ 
trated  in  Washington,  now  numbers 
nearly  one  hundred.  No  field  or  state 
agencies  are  contemplated.  R.E.A.  ex¬ 
pects  to  work  with  and  through  such 
other  agencies,  state,  federal  and  local, 
as  already  exist. 

A  tentative,  minimum  monthly  con¬ 
sumption  of  100  kw.-hr.  has  been  set  up 
for  each  farm  customer.  Every  encour¬ 
agement  will  be  given,  through  long-term, 
low-interest  loans,  to  the  farmer  to  buy 
at  the  outset  substantially  all  the  elec¬ 
trical  equipment  he  can  safely  budget 
over  periods  aggregating  twenty  years  as 
a  maximum.  Probably  an  interest  rate 
of  3  per  cent  will  be  offered.  Water 
pumping,  both  to  supply  an  adequate 
domestic  gallonage  and  to  furnish  sup¬ 
plemental  irrigation,  is  being  counted  on 
as  a  prime  load  builder. 
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Output  Breaks  Mid-Year  Records 


Records  were  broken  last  week,  not 
only  for  any  week  in  June  but  for  any 
week  in  the  period  from  mid-March  to 
mid-August,  when  the  energy  output  of 
central  stations  rose  to  1,742,506,000  kw.- 
hr.,  according  to  the  Edison  Electric 
Institute.  In  the  preceding  week  a  new- 
high  for  June  had  been  attained  by  a 
narrow  margin,  but  the  later  figure  over¬ 
shot  this  by  about  18,000,000  kw.-hr.,  or 
1  per  cent.  Thus  operations  during  the 
first  half  of  June  were  definitely  on  a 
higher  level  than  ever  before  at  this 
season.  The  first  week  was  4.2  per  cent 


over  the  like  period  of  1934  and  2.0  per 
cent  over  1929;  corresponding  figures  for 
the  second  week  are  4.6  per  cent  and 
2.5  per  cent. 

Industrial  disturbances  are  apparently 
reflected  in  the  percentages  for  the 
central  industrial  area.  The  extraordi- 

^'eekly  Output,  Millions  of  Kw.>Hr. 


1935  1934  1933 


June  IS 

.  1,743 

June 

16. 

.  1,664 

June 

17 

.  1,578 

June  8 

.  1.724 

June 

9 

.  1,655 

June 

10. 

.  1,542 

June  1 

.  1,629 

June 

2.. 

.  1,576 

June 

3. 

.  1,461 

May  25 

.  1,696 

May 

26. 

.  1,655 

May 

27. 

.  1.494 

•May  18 

.  1,700 

May 

19.. 

.  1,650 

May 

20. 

.  1.483 

.M.ay  1 1 

.  1,702 

May 

12. 

.  1,643 

May 

13. 

.  1,468 

nary  rise  in  the  Mountain  states,  where 
metal  mining  and  metallurgical  processes 
are  important  consumers  of  energy,  con¬ 
trasts  with  a  slight  recession  at  this  time 
in  1934  compared  with  19.33. 

Per  Cent  Change  from  Previous  Year 

—  -  Week  enHed  — 


Region 

June  1  5 

June  8 

Jut  e  1 

New  England . 

-f-  3  .2 

-y  6.8 

-1-  3.5 

Middle  .\tlantio. . . . 

-f  4.5 

+  3.8 

+  3.5 

Central  Industrial. . 

-f  0  4 

—  0  3 

-1-  2.7 

West  Central . 

-h  3.2 

—  1.2 

-f  2.3 

Southern  States. . . . 

-f-  6.0 

-f  6.0 

+  3.8 

Rocky  Mountain. .  . 

-f  32.7 

-1- 19.8 

+  14  7 

Pacific  Coast . 

•f  6  .2 

-t-  9.0 

+  l.l 

United  States.  .  . 

-1-  4.6 

*-  4  ,2 

+  3.3 

Coiiiiiiitlee  to  Standardize 
Elertrie  Magnitudes  System 

At  an  organization  meeting  held  re¬ 
cently  in  the  Engineering  Societies  Build¬ 
ing,  New-  York,  Dr.  A.  E.  Kennelly,  pro¬ 
fessor  emeritus  of  electrical  engineering. 
Harvard  University,  was  elected  chair¬ 
man  of  the  new  sectional  committee  on 
electric  and  magnetic  magnitudes  and 
units,  and  E.  C.  Crittenden,  assistant 
director.  National  Bureau  of  Standards, 
was  elected  vice-chairman.  J.  W.  Mc¬ 
Nair,  electrical  engineer  of  the  American 
Standards  Association,  was  elected  sec¬ 
retary  of  the  committee. 

The  new  sectional  committee,  which  is 
Working  under  the  sponsorship  of  the 
Electrical  Standards  Committee,  replaces 


a  former  special  committee  of  the  United 
States  National  Committee  of  the  Inter¬ 
national  Electrotechnical  Commission, 
the  sole  function  of  which  was  to  advise 
the  United  States  National  Committee 
of  opinion  in  regard  to  international 
standardization  work  on  electric  and 
magnetic  magnitudes  and  units. 

• 

Electric  ‘‘Grid”  for  Russia 


trophysics  of  Leningrad  has  been  author¬ 
ized  to  proceed  with  the  erection  of  a 
short  experimental  line  capable  of  trans¬ 
mitting  power  up  to  .500,000  volts,  in 
order  to  secure  data  as  regards  the  most 
suitable  types  of  conductors,  insulators 
and  protective  devices. 


New  York  Metal  Prices 


According  to  the  Elektrotechnische 
Zeitschrift,  a  scheme  for  the  establish¬ 
ment  of  an  electricity  distribution  “grid” 
throughout  Russia  is  at  present  under 
consideration.  As  it  is  believed  it  will 
be  necessary  for  the  “grid”  supply  to  be 
at  an  extremely  high  tension— 400,000 
volts  is  mentioned — the  Institute  of  Elec 


Copper,  electrolytic . 

Leaa,  Am.  S.  A  R.  Price. . 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin  Strnita . 

Aluminum,  99  per  cent. . . 
*Blue  Eagle 


Junes,  1935  June  19  1935 


Centa  per 

Centa  per 

Pound 

Pound 

9.00* 

9.00* 

4.10 

4.00 

12.50 

12.50 

35.00 

35.00 

4.675 

4.675 

51. 15 

51.00 

19—21 

19—21 
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Utility  Stocks  Continue  Gains 


1929  1930  1931  1932  1933  1934  Join.  Feb.  MoirchApril  May  June  July 

1935 

Prices  of  nearly  all  types  of  securities  moved  upward  this  week.  Utilities 
participated  in  the  general  advance.  ‘‘Electrical  World”  index,  25.1 ; 

last  week,  24.7 


Los  Angeles  Bureau  Budget 
Totals  $63,962,300 

Annual  budgets  of  the  Los  Angeles, 
Calif.,  Bureau  of  Power  and  Light  and 
Bureau  of  Water  Works  and  Supply 
totaling  $63,962,300,  for  the  fiscal  year 
beginning  July  1,  were  approved  May  21 
by  the  board  of  water  and  power  com¬ 
missioners.  The  Bureau  of  Power  and 
Light  budget,  as  submitted  by  E.  F. 
Scattergood,  chief  electrical  engineer  and 
general  manager  of  the  bureau,  amounts 
to  $44,068,000.  Of  this  amount  the  sum 
of  $10,550,000  is  to  be  applied  to  the 
power  transmission  res*erve  fund  for  the 
construction  of  the  Boulder  Dam  trans¬ 
mission  line;  $1,234,500  to  the  Recon¬ 
struction  Finance  Corporation  power 
notes  reserve  fund  and  $2,150,000  as 
payment  to  funds  created  pursuant  to 
loan  contracts. 


Utility  Passes  Divideud 

Directors  of  the  American  Power  & 
Light  Company  took  no  action  on  divi¬ 
dends  on  the  preferred  stock  at  this  time. 
For  two  years  these  dividends  have  been 
paid  at  one-quarter  of  the  full  rate.  The 
company  said  passing  of  the  dividends 
was  due  to  ‘‘the  increasing  government 
threat  to  the  continued  existence  of  your 
company  and  the  business  of  its  subsid¬ 
iaries  and  notwithstanding  the  company’s 
favorable  cash  and  earnings  position.”  * 


Associated  Gas  Enjoined 

In  a  temporary  order  signed  by  Fed¬ 
eral  Judge  Mack  in  New  York  this  week 
the  Associated  Gas  &  Electric  Company, 
its  subsidiaries,  affiliates,  officers  and  di¬ 
rectors  were  restrained  from  trans¬ 


ferring  any  assets  of  the  Associated  sys¬ 
tem,  except  in  the  regular  course  of 
business,  without  notifying  creditors  who 
have  asked  for  reorganization  of  the 
company  under  Section  77b  of  the  bank¬ 
ruptcy  law.  Proceedings  were  begun  by 
petitioners  last  June  in  Utica,  N.  Y. 
After  prolonged  hearings  Judge  Mack 
ruled  that  the  petition  had  been  filed  in 
good  faith.  The  court  has  not  yet  ruled 
on  the  solvency  of  the  company. 


Utility  Sells  Holdings 
to  Los  Angeles 

Approval  has  been  voted  by  the  Los 
Angeles,  Calif.,  City  Council  of  the 
action  of  the  city’s  Water  and  Power 
Commission  in  finally  closing  with  the 
Southern  Sierras  Power  Company  and 
other  landholders  for  the  acquisition  of 
water  resources  in  the  Mono  Basin  and 
Owens  River  Valley.  The  final  payment 
was  $2,180,000,  with  the  entire  transac¬ 
tion  involving  approximately  $6,000,000. 
The  city  will  develop  the  water  re¬ 
sources  of  the  property  acquired  to  add 
to  the  Los  Angeles  municipal  water 
supply  system. 


New  Utility  Issues  Listed 

Several  substantial  utility  issues  will 
be  offered  the  investing  public  in  the 
near  future.  Applications  have  been 
filed  with  the  Securities  and  Exchange 
Commission  by  the  following  companies: 
Central  Hudson  Gas  &  Electric  Corpnra- 
tion,  $9,765,000  in  3.5  per  cent  first  and 
refunding  mortgage  bonds;  Pacific  Gas 
&  Electric  Company,  $30,000,000  in  4 
per  cent  first  and  refunding  bonds;  Con¬ 
sumers  Power  Company,  $18,594,000  first 
lien  and  unifying  mortgage  3|  per  cent 
bonds;  Edison  Electric  Illuminating 
Company  of  Boston,  $53,000,000  first 
mortgage  sinking  fund  bonds,  and 
Southern  California  Edison  Company, 
$35,000,000  in  3^  per  cent  gold  bonds. 


Alabama  Power 
(Year  to  April  30) 

Gross  earnings _ 

Net  balance . 

Cleveland  Elec.  Illg. 
(Year  to  March  31) 

Gross  earnings _ 

Net  balance . 


Current  Earnings  Reports 

Operating  Companies 
1935 


Consumers  Power 
(Year  to  April  30) 
Grose  earnings. . 
Net  balance .... 


$15,731,778 

542,112 


23,344,089 

5,248,023* 


29,219,243 

3,143,997 


Detroit  Edison 

(Year  ended  April  30) 
Gross  earnings. . . . 
Net  balance . 

Duquesne  Light 

(Year  ended  Mar.  31) 
Gross  earnings. . . . 
Net  balance . 

Georgia  Power 
(Year  to  April  30) 
Gross  earnings. . . . 
Net  balance . 


New  Orleans  Pub.  Serv. 
(Year  ended  April  30) 
Gross  earnings. . . . 
Net  balance . 

Northern  States  Pwr. 
(Year  ended  Mar.  31) 
(3roes  earnings. . . . 

Net  balance . 

Penn.  Pwr.  4  Lt. 

(Year  ended  April  30) 
Gross  earnings. . . . 

Net  balance . 

Virginia  Elec.  4  Pwr. 
(Year  ended  April  30) 
Gross  earnings. . . . 
Net  balance . 


45,815,603 

5,299,912 


25,718,489 

7,914,283 


22,452,518 

1,172,811 


15,066,608 

322.257t 


28,193,543 

5,132,499* 


34,244,707 

4,832,390 


15,196,007 

1,551,292 


1934 


$15,679,020 

814,293 


22,319,126 

4.134,709 


26,764,562 

3,142,309 


43,352,317 

7,171,855 


24,394,368 

9,142,648 


22,349,163 

1,856,274 


14,959,278 

2,309t 


27,335,523 

5,552,506* 


33,294,967 

5,439,979 


14,811,293 

1,608,237 


Holding  Companies* 

1935 

Amer.  Pwr.  &  Lt.  & 
subs. 

(Year  ended  Mar.  31) 

Gross  earnings. . . . 

Net  balance . 

American  Water  Wks. 

A  subs. 

(Year  ended  April  30) 

Giross  earnings. . . . 

Net  balance . 

Commonwealth  & 

Southern  A  subs. 

(Year  ended  April  30) 

Gross  earnings. . . . 

Net  balance . 

Elec.  Pwr.  A  Lt.  A  subs. 

(Year  ended  Mar.  3 1) 

Gross  earnings. . . . 

Net  balance . 

National  Pwr.  A  Lt.  A 
subs. 

(Year  ended  Mar.  3 1) 

Gross  earnings. . . . 

Net  balance . 

Northern  States  Pwr. 

(Del.)  A  subs. 

(Year  ended  Mar.  31) 

Gross  earnings. . . . 

Net  balance . 

Philadelphia  Co.  A  subs. 

(Year  ended  Mar.  31) 

Gross  earnings. . . . 

Net  balance . 

Public  Service  Corp  of 
N.  J.  A  subs. 

(Year  ended  April  30) 

Gross  earnings _ 

Net  balance .  24,980,185* 

*Available  for  all  dividends.  tDeficit. 

Gross  earnings — (Operatic  Companies)  Gross 
op«rating  revenue.  (Holding  Companies)  Gross  oper¬ 
ating  revenue  plus  other  income.  Net  balance-— 
Balance  available  from  income  for  common  stock 
dividends. 


$77,977,860 

4,924,546 


46,712,157 

1,567,451 


117,073,176 

1,156,926t 


75,515,404 

83,679t 


71,771,121 

6,397,873 


32,321,691 

63,651 


47,401,583 

2,422,186 


120,405,681 


1934 


$73,270,052 

3,687,500 


44,176,008 

2,497,428 


111,311,595 

227,277t 


69,044,303 

l,502,264t 


69,400,854 

6,677,635 


31,306,401 

491,825 


46,435,819 

3,893,671 


118,193,254 

26,558,898* 
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Advertising  as  Social  Force 
Discussed  in  Chicago 

Advertising  as  a  science  and  as  a 
social  force  was  discussed  at  the  con¬ 
vention  of  the  Advertising  Federation  of 
America  meeting  in  Chicago  last  week. 
W  illiam  H.  Spencer,  dean  of  the  School 
of  Administration,  University  of  Chi¬ 
cago,  declared  that  advertising  probably 
has  contributed  more  to  the  raising  of 
standards  of  living  than  all  other  social 
forces  combined.  At  the  Utilities  Ad¬ 
vertising  Association  sessions  William  H. 
Hodge,  vice-president  Byllesby  Engi¬ 
neering  &  Management  Corporation,  de¬ 
clared  rate  reductions  by  utilities  dur¬ 
ing  the  depression  total  many  millions 
of  dollars,  but  “it  is  doubtful  if  the  pub¬ 
lic  realizes  what  these  companies  have 
accomplished  in  this  respect  during  a 
period  when  lower  gross  earnings,  in¬ 
creased  costs  and  higher  taxes  affected 
all  of  them  severely.”  He  said  much  of 
the  blame  might  be  placed  on  the  ad¬ 
vertising  executives  themselves. 

Charles  A.  Tattersall,  secretary  Ni¬ 
agara  Hudson  Power  Corporation,  re¬ 
lated  that  company’s  experience'  in  de¬ 
veloping  a  sound  radio  program  and 
the  public  reaction.  A.  C.  Joy,  Pacific 
Gas  &  Electric  Company,  told  how  that 
company,  which  does  not  directly  sell 
appliances,  lends  full  help  to  the  dealers 
in  their  selling  on  a  co-operative  basis. 

• 

Square  D  Net  Totals  $132,000 

For  the  quarter  ended  March  31  net 
profit  of  the  Square  D  Company  and 
subsidiaries  after  depreciation,  federal 
taxes  and  other  charges,  totaled  $132,- 
135,  equal  after  dividend  requirements 
on  99,969  no-par  shares  of  $2.50  class 
A  preferred  stock  on  which  were  unpaid 
accumulated  dividends,  to  $1.09  a  share 
on  70,926  no-par  class  B  shares,  com¬ 
pared  with  $82,652,  or  38  cents  a  share 
on  71,664  shares  of  class  B  stock,  in  the 
first  quarter  of  1934. 

• 

Federal  Housing  Program 
Stimulates  Air  Conditioning 

Prediction  that  the  recent  raising  of 
the  limit  of  F.H.A.  property  improve¬ 
ment  loans  will  be  the  greatest  single 
spur  to  the  development  of  the  air-con¬ 
ditioning  industry  seen  in  1935  was  made 
last  week  by  George  W.  Mason,  chair¬ 
man  of  the  board  and  president  of  Kel- 
vinator  Corporation. 

Mr.  Mason  declared  that  the  exten¬ 
sion  of  government-insured  loans  from 
$2,000  to  $50,000  on  property  improve¬ 
ment  projects  opens  the  way  for  the 
finanring  of  air-conditioning  installations 
by  thousands  of  restaurants,  hotels  and 


retail  establishments  which  already  have 
seen  in  proper  air  conditioning  the  ideal 
method  for  meetmg  the  demands  of  mod¬ 
ern  competition. 

“Air  conditioning  right  now  is  making 
the  greatest  strides  in  the  history  of  this 
new  industry  and  the  government’s  lib¬ 
eralization  of  property  modernization 
loans  is  certain  to  become  an  important 
factor  in  the  progress  made  by  the  air- 
conditioning  business  from  now  on,” 
said  Mr.  Mason. 

F.H.A.  Plan  Opens  Up 
$1,000,000,000  Market 

Co-operation  of  the  government  through 
the  Federal  Housing  Administration  pro¬ 
viding  funds  to  insure  20  per  cent  of  ag¬ 
gregate  loans  made  on  local  banks  and 
loan  associations  by  retail  merchants 
and  commercial  establishments  for  the 
purpose  of  modernizing  their  stores  and 
buildings  is  expected  to  open  up  a  mar¬ 
ket  of  $1,000,000,000  to  the  construction 
and  electric  industries. 

Harcourt  Mitchell,  assistant  director 
of  the  Industries  Division,  Federal  Hous¬ 
ing  Administration,  speaking  before  a 
group  of  magazine  and  newspaper  edi¬ 
tors  at  the  Waldorf-Astoria  on  June  18, 
said  that  the  government  was  making 
this  money  available  so  that  merchants 
and  property  owners  throughout  the 
United  States  can  realize  modernization 
programs  which  have  been  planned  for 
many  years. 

“In  releasing  this  money  as  part  in¬ 
surance  of  local  loans  a  one-billion- 
dollar-market  for  new  construction  and 
lighting  improvements  will  take  on  a 
new  lease  of  life,”  said  Mr.  Mitchell. 
“We  expect  these  loans,”  he  continued, 
“to  call  for  loan  insurance  of  $200,- 
000,000.  That  means  a  total  of  $1,000.- 
000,000  will  be  spent  on  new  construc¬ 
tion,  painting,  and  lighting  improvements. 

J.  F.  O’Brien,  manager  of  advertising 
and  sales  promotion  of  the  Westing- 
house  Lamp  Company,  in  discussing  the 
plans  by  which  his  company  will  co¬ 
operate  with  retail  merchants  to  acquire 
these  loans  with  which  to  make  modern¬ 
ization  improvements,  predicted  that  the 
majority  of  these  loans  would  be  utilized 
for  the  modernization  of  store  fronts. 
“In  point  of  business  which  they  bring 
in,  the  show  windows  of  retail  establish¬ 
ments  represent  from  50  to  75  per  cent 
of  total  rental  cost,”  Mr.  O’Brien  said. 
“Realizing  this  fact,”  he  continued,  “and 
that  it  takes  the  average  pedestrian  only 
seven  seconds  to  pass  a  show  window, 
merchants  throughout  the  country  are 
aware  that  attractive  store  fronts  and 
adequate  show  window  lighting  are  the 
all-important  mediums  by  which  they  can 
attract  customers  to  their  places  of  busi¬ 
ness  and  into  the  stores  to  make  pur¬ 
chases.” 


British  Allot  Japan 
Share  of  Bulb  Market 

Announcement  has  been  made  by  the 
British  Board  of  Trade  that  as  a  result 
of  discussions  with  the  Japanese  Govern¬ 
ment  and  after  consultation  with  the 
United  Kingdom  electric  bulb  manufac¬ 
turers  it  has  been  decided  not  to  increase 
the  duties  on  electric  bulbs,  provided  the 
imports  from  Japan  during  the  year  be¬ 
ginning  April  1,  1935,  do  not  exceed  the 
following  totals:  Bulbs  of  20  volts  and 
over,  4,300,000;  bulbs  under  20  volts-- 
motor  vehicle  bulbs,  5,600,000;  flashlight 
lamps,  22,800,000,  and  other  lamps, 
1,100,000. 

Charging  that  Canadian  manufactur¬ 
ers  of  electric  light  bulbs  were  taking 
advantage  of  patent  rights  to  increase 
the  protection  against  importation  of 
such  bulbs  from  foreign  countries  by 
about  80  per  cent,  H.  H.  Stevens,  for¬ 
merly  Minister  of  Trade  and  Commerce, 
demanded  in  the  House  of  Commons  at 
Ottawa,  Canada,  that  in  the  revision  of 
the  act  relating  to  patents  provision  be 
made  against  such  piactice.  Mr.  Stevens 
referred  to  the  practice  of  companies  in 
Canada,  as  in  other  countries,  of  taking 
advantage  of  the  patent  act  for  the  en¬ 
hancement’  of  the  price  of  goods  to  a 
degree  perhaps  unwarranted  in  the  cir¬ 
cumstances. 

Appliance  Sales  Mount 

Latest  data  on  domestic  appliance 
sales  show  large  gains  in  recent  months. 
Data  on  representative  appliances  are 


as  follows: 

No.  of  Units  Sold 

Appliance 

Month 

1935 

1934 

Refrigerators 

April 

266,931 

266,264 

Oil  burners 

March 

4,130 

3,825 

Vacuum  cleaners 

April 

110,549 

84,385 

Ironers 

April 

15,005 

13,351 

Water  heaters 

April 

6,458 

3,307 

Ranges 

April 

23,062 

14,477 

Washers 

April 

• 

140,778 

124,813 

New  N.E.M.A.  Committees 

Announcement  has  been  made  of  the 
appointment  by  Frank  C.  Jones,  presi¬ 
dent  of  the  National  Electrical  Manufac¬ 
turers’  Association,  of  a  committee  of 
five  to  be  known  as  the  Public  Works 
Allotments  Committee.  This  committee 
is  authorized  to  confer  with  P.W.A.  offi¬ 
cials  in  Washington  and  elsewhere,  and 
also  to  stimulate  the  sections  and  mem¬ 
bers  of  the  association  to  develop  and 
promote  the  proposal  of  projects  for  allot¬ 
ments  by  governmental  jurisdictions  and 
acquaint  them  with  the  proper  procedure 
to  follow.  Matthew  Porosky,  the  Game- 
well  Company,  is  chairman. 

A  committee  has  also  been  appointed 
to  contact  the  Rural  Electrification  Ad¬ 
ministration.  G.  M.  Haskell,  General 
Cable  Corporation,  is  chairman. 


ELECTRICAL  WORLD  -f  JUNE  22,  1935 


(1603)  49 


Utility  Advertising  Men 
Plan  Ccw)perative  Selling 

To  provide  opportunity  for  planning 
greater  co-operative  efforts  in  the  adver¬ 
tising  and  merchandising  of  electric 
ranges,  water  heaters  and  other  electri¬ 
cal  appliances,  advertising  representa¬ 
tives  of  leading  utility  companies  in  the 
southeastern  section  of  the  United  States 
met  recently  at  the  Atlanta  Athletic  Club 
in  Atlanta,  Ga.  The  meeting,  sponsored 
by  the  Edison  General  Electric  Appli¬ 
ance  Company,  was  the  first  ever  held 
by  utility  advertising  executives  for  a 
mutual  discussion  of  appliance  sales 
problems. 

George  A.  Hughes,  president  of  Edi¬ 
son  General  Electric  Appliance,  reviewed 
the  developments  of  electric  cookery 
from  its  early  days  to  its  present  impor¬ 
tant  position  in  the  household  appliance 
field.  Preston  S.  Arkwright,  president 
Georgia  Power  Company,  emphasized  the 
importance  of  advertising  and  merchan¬ 
dising  in  improving  the  position  of 
utility  companies.  Other  speakers  were 
J.  S.  Sutherland,  sales  manager  Ala¬ 
bama  Power  Company,  who  discussed 
“Dramatized  Selling,”  and  J.  M.  Staf¬ 
ford.  in  charge  of  merchandise  adver¬ 
tising  of  the  Georgia  Power  Company, 
who  talked  on  “Radio  Advertising.” 
0.  M.  Jackson,  merchandise  sales  man¬ 
ager  Georgia  Power  Company,  and  S.  E. 
Hunsaker,  advertising  manager  Ten¬ 
nessee  Electric  Power  Company,  led  a 
discussion  on  “The  Use  of  Contests  in 
Advertising.”  A  general  discussion  was 
held  on  the  subjects  “How  to  Reach  the 


Secondary  Market  Through  Advertis¬ 
ing”  and  “The  Proper  Balance  Between 
Educational  and  Product  Advertising.” 

• 

M.I.T.  Forms  Group 
to  Finance  Research  Plans 

Formation  of  the  Research  Associates 
of  the  Massachusetts  Institute  of  Tech¬ 
nology,  a  group  of  leaders  and  organiza¬ 
tions  in  business  and  industry  who  will 
contribute  to  the  financial  support  of 
important  research,  was  disclosed  by  Dr. 
Karl  T.  Compton,  president  of  the  insti¬ 
tute,  at  the  recent  reunion  dinner  of 
the  alumni.  The  new  organization,  which 
has  a  founder  membership  of  twenty-one, 
was  created  in  recognition  of  the  three¬ 
fold  value  of  research  in  stimulating 
leadership  among  members  of  the 
faculty;  as  a  method  of  teaching  stu¬ 
dents  to  apply  their  resources  of  knowl¬ 
edge,  and  in  developing  new  discoveries 
with  far-reaching  social  benefits  in  in¬ 
dustry,  health,  safety,  standards  of  living 
and  intellectual  satisfaction. 

Utility  Merger  Approved 

Approval  has  been  given  by  the  Massa¬ 
chusetts  Department  of  Public  Utilities 
to  the  plan  of  consolidation  by  which 
the  Brockton  Edison  Company  will  take 
over  the  Electric  Light  &  Power  Com¬ 
pany  of  Abington  &  Rockland.  The 
consolidation  will  be  effected  by  issu¬ 
ance  of  Brockton  Edison  stock  for  shares 
of  the  Abington  company. 


Power  Sales  Engineers 
Discuss  Rates 

E.  W.  Lloyd,  Commonwealth  Edi>on 
Company,  told  the  Great  Lakes  Power 
Club  meeting  in  Chicago  recently  that 
“rates  belong  in  the  sales  department.” 
Mr.  Lloyd  maintained  that  it  was  up  to 
the  operating  department  to  produce 
energy  at  a  price  determined  by  the  men 
whose  job  is  selling.  That  the  power 
salesman  should  cease  to  think  of  him¬ 
self  as  an  engineer  in  a  sales  job  was 
the  advice  of  C.  U.  Sorenson,  Northern 
Indiana  Public  Service  Company,  who 
said  that  on  the  contrary  the  selling  at¬ 
titude  should  dominate,  with  the  engi¬ 
neering  training  and  experience  serving 
as  a  background,  valuable,  necessary  in 
fact,  but  still  only  a  background. 

In  very  concrete  terms  the  thought 
was  developed  that  as  a  field  for  en¬ 
largement  of  the  system  power  load,  new 
customers  are  not  in  the  same  class  as 
existing  ones.  C.  E.  Arvidson  discussed 
the  increases  in  energy  usage  that  can 
be  accomplished  by  convincing  customers 
that  compressed  air  is  much  more  sat¬ 
isfactory  than  steam  in  drop  forging 
hammers.  A.  L.  Milne,  J.  W.  Ballard 
and  several  others  concurred  in  this 
opinion.  Industrial  air  conditioning  was 
discussed  in  a  paper  by  C.  M.  Bodinus. 
With  J.  S.  Hartt,  G.  C.  Heisterman  and 
W.  J.  Kyle  leading  the  discussion,  the 
Diesel  engine  had  its  accustomed  place 
on  the  program.  Felix  Boldenweck  and 
J.  H.  Faulkner  contributed  some  pro¬ 
vocative  remarks  about  the  various  kinds 
of  competition  that  purchased  power  can 
run  up  against.  Lee  C.  Shelain,  Central 
Illinois  Electric  &  Gas  Company,  was 
elected  chairman  for  the  coming  year; 
P.  W.  Romig,  Wisconsin  Public  Service 
Company,  vice-chairman,  and  Felix  Bol¬ 
denweck.  Commonwealth  Edison  Com¬ 
pany,  secretary. 

British  Supply  Companies 
to  Raise  New  Capital 

Owing  to  the  rapid  growth  of  the 
British  electricity  industry  new  capital 
offers  are  to  be  made  by  several  big  sup¬ 
ply  companies  in  the  near  future.  Ne¬ 
gotiations  for  a  large  issue  of  debenture 
stock  is  now  taking  place  for  the  North 
Eastern  Electric  Supply  Company,  whose 
area  of  electricity  supply  embraces  prac¬ 
tically  the  whole  of  the  industrial  area 
of  the  northeast  coast  of  Britain.  This 
company  has  at  present  £4,800,000  of 
stock  in  issue. 

Another  company  which  is  about  to 
raise  new  capital  is  the  Northampton 
Electric  Light  &  Power  Company,  while 
yet  another  is  the  Lancashire  Electric 
Light  &  Power  Company,  which  is  to 
create  400,000  new  ordinary  shares  of  £1 
each  to  rank  equally  with  the  1.600.000 
now  in  issue. 


GOVERNMENT  TESTS  T.V.A.  METERS 


Harris  t  Brrina 


J.  F.  Parks,  of  the  U.  S.  Bureau  of  Standards  technical  staff,  is  shown 
beside  the  copper  conductor  bar  which  carries  up  to  12,000  amp.  This 
is  part  of  the  device  the  bureau  uses  in  testing  measuring  transformers  for 
the  T.V.A.,  power  companies,  manufacturers  of  transformers  and  state 

utility  commissions. 
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G-E  Distribution  Transformers  with 
Self-contained  Lightning  Protection 


ADDED  FEATURES 
New  Mechanical 
Structures 
New  Clamp-termi-  ■ 
nal  Bushings 
New  TanH  Finishes 
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THEY  LIMIT 
SURGE  STRESSES 


^  I  ^HE  Thyrite  bushing-arresters  of  the  new  G-E 
distribution  transformer  limit  surge  stresses  im¬ 
posed  on  the  windings  and  insulation  to  only  25  to  35 
per  cent  of  the  impulse  strength  of  the  transformer. 


THEY  HAVE  HIGH  IMPULSE  STRENGTH 

The  new  design  results  in  a  more  uniform  distribution  of 
impulse  stresses  throughout  the  winding  than  has  previ¬ 
ously  been  obtained  in  distribution  transformers.  Further¬ 
more,  new  insulations  provide  higher  levels  of  dielectric 
strength. 


The  new  transformer  is  available  in  sizes  100  kv-a.  and 
smaller,  for  2400/4160  gr.  Y-  and  4800/8320  gr.  Y-volt 
circuits.  Ask  for  descriptive  bulletin  GEA-2077A.  General 
Electric,  Dept.  6A  -201,  Schenectady,  N.  Y. 


The  unit  construction  of  arresters  with  transformers  meets 


every  requirement  of  modern  lightning  protection,  helping 
to  provide  the  highest  standard  of  service;  and  reduces  in¬ 
stallation-cost. 


ENGINEERING  •  CONSTRUCTION  •  OPERATION  •  MAINTENANCE 


the  wheel  spokes.  The  truck  wheel  is 
jacked  up  about  1  ft.  The  reel  is  then 
placed  against  the  carriage  and  bolted  to 
it  by  means  of  four  bolts,  about  40  in. 
long — the  width  of  the  reel,  plus  the  thick¬ 
ness  of  the  spider.  The  reel  shaft  is  in¬ 
serted  through  the  reel  and  the  carriage. 
A  reel  jack  is  placed  under  the  extending 
end  of  the  shaft  and  is  raised  until  the  shaft 
is  horizontal.  The  truck  is  put  in  gear, 
forward  or  reverse,  and  the  reel  rotates. 

The  wire  can  be  reeled  much  faster 
than  by  Inand.  Each  of  the  reels  has  a 
capacity 'of  4,500  to  5,000  ft.  of  wire. 

Since^adopting  this  equipment  the 
Cleveland  Electric  Illuminating  Com¬ 
pany  has  had  no  accidents  in  taking 
down  lines. 


Take-Down  Reel 
on  Truck  Wheel 


The  truck  wheel  to  which  the  car¬ 
riage  is  attached  is  jacked  up  1  ft. 
The  wire  reel  is  then  placed  against 
three  spuds,  impressions  are  made  and 
holes  are  bored  in  the  reel  to  a  depth 
of  about  3  in.,  into  which  these  spuds 
are  inserted.  The  reel  shaft  is  inserted 
through  the  reel  and  threads  into  the 
reel  carriage.  A  cone-lock  is  placed 
on  the  outside  of  the  reel  and  a  lock¬ 
nut  is  drawn  tight.  A  reel  jack  is 
placed  under  the  extending  end  of  the 
shaft  and  the  shaft  is  raised  until  it 
is  in  a  horizontal  position. 

The  truck  is  then  put  in  gear,  for¬ 
ward  or  reverse,  and  the  reel  rotates. 

The  pneumatic  tire  reel  carriage 
is  fundamentally  the  same,  but  be¬ 
cause  of  the  difference  in  the  wheels 
the  mounting  operation  is  somewhat 
altered. 

The  truck  wheel  is  first  equipped  with  a 
special  flange,  which  fits  snugly  to  the  tire 
rim.  Next,  the  four-arm  spider  is  fastened 
tight  to  this  flange  by  four  “U”  bolts  around 


For  taking  down  line  wire  the  line 
department  of  the  Cleveland  Electric 
Illuminating  Company  has  recently 
devised  a  safe  and  effective  take¬ 
down  reel.  Formerly  wire  was  reeled 
down  by  hand.  Now  the  men  do  not 
touch  the  wire,  after  winding  two  sec¬ 
tions  on  the  reel  for  a  start.  From 
that  point  on  the  operation  is  com¬ 
pleted  by  utilizing  the  motive  power 
of  the  line  trucks. 

Two  types  of  “take-down  reels” 
have  been  developed — one  attachable 
to  solid  tire  wheels,  the  other  to  pneu¬ 
matic  tire  wheels.  Once  the  reel  car¬ 
riage  is  attached  to  the  solid  tire 
wheel  it  can  be  left  in  place  in  transit 
because  the  carriage  protrudes  but 
slightly  beyond  the  outer  edge  of  the 
wheel.  In  the  case  of  the  pneumatic 
tire  the  carriage  must  be  removed  on 
all  but  short  trips  between  jobs. 


Creosoting  Durable 
on  Signal  Poles 


After  fifteen  years  of  service  along 
the  route  of  the  New  York,  New  Haven 
&  Hartford  Railroad  between  New 
Haven  and  New  York  only  four  out  of 
3,029  poles  had  to  be  removed  because 
of  decay.  This  was  disclosed  in  the 
recent  report  of  the  Telegraph  and 
Telephone  Section  of  the  American 
Railway  Association.  The  line  was 
built  in  1918  with  Southern  yellow 
pine  poles  pressure  treated  by  the  full- 
cell  process  with  a  final  retention  «)f 
12  lb.  of  creosote  per  cubic  foot.  The 
poles  carry  from  one  to  three  com¬ 
munication  and  signal  cables,  are  20 
ft.  long  and  have  an  average  ground 
line  circumference  of  27  in.  They  are 
spaced  about  100  ft.  apart  in  various 
types  of  soil,  including  gravel,  rock, 
clay  and  marsh  land. 

No  poles  had  been  removed  because 
of  decay  in  1929  and  a  superficial  in¬ 
spection  at  that  time  showed  no  signs 
of  infection.  Meanwhile  34  poles  had 
been  removed  because  of  relocations. 
During  the  summer  of  1933  a  more 
careful  inspection  was  made.  -Ml 
poles  were  examined  for  infected 
checks,  knot  holes  and  other  defects 
and  were  sounded  with  a  hammer. 
Where  sounding  and  visual  inspection 
disclosed  no  evidence  of  decay  the 
poles  were  considered  sound.  Hut 
where  anv  doubt  existed  as  to  hid<len 


Truck-power  reels  wire 

undergoing  removal 

The  solid  tire  wheel 
equipment  is  attached  to 
the  truck  in  the  follow¬ 
ing  manner :  Three  sets  of 
T  “U”  bolts  hold  the  car- 

4*  riage  ring  snugly  to  the 

truck  wheel.  Three  2J- 
in.  steel  pipe  dividers  are 
r.  inserted  in  brackets  on 

'  the  ring.  The  three-arm 

spider,  which,  incident¬ 
ally,  is  the  only  really 
ik  heavy  part  of  the  appar- 

J  atus,  is  then  bolted  tight 

to  these  dividers.  Three 
removable  threaded  spuds 
are  then  screwed  into 
position. 


sf’ee/  pipe 
■£,'ded  b  channels ' 
Shaft -y 


Channel 


Circular  plates' 
welciecf  to  channels 


Lore 


Steel  block  bolted  to 
channels  and  ^apoed 
■for  pms 
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RELAYS 


PROTECTION  FOR  YOUR  SYSTEM  INVESTMENT 


THIS 


DIRECTIONAL  DISTANCE  RELAY 


Diagram  of  step^istance  .1 
protection  with  GCX  re- 
actance  relays 


The  Type  GCX  high-speed 
directional-reactance  relay 


Because  It  Provides 


. . .  instantaneous  isolation  of  multiconductor  faults  .  a  back-up  time  setting  for  remote  faults, 

up  to  90  per  cent  of  the  protected  line  section,  ,  „  i  -n  • 

^  ^  r  jjjg  type  GCX  reactance  relay  improve  your 

. . .  an  intermediate  time  setting  for  the  remaining  service.  It  will  shorten  voltage  dips,  improve  system 

10  per  cent,  stability,  and  reduce  damage  at  the  point  of  fault. 

Accurate  Distance  Measurement 

This  relay  correctly  measures  the  distance  to  a  fault  because  it  operates  on  reactance.  Reactance  is 
the  most  accurate  means  of  electrically  measuring  transmission -line  length,  as  it  is  not  affected  by 
arc  resistance.  Further — the  relay  operates  accurately  from  bushing  current  transformers  or  potential 
devices  because  its  burden  is  low.  For  complete  information,  write  the  nearest  G-E  office,  or  General 
Electric,  Schenectady,  N.  Y. 

840-37 
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Simple  Structure  for  Desert  Substation 


faults  increment  borings  were  taken. 
Another  five  poles  had  in  the  interim 
been  removed  because  of  line  changes, 
and  thus,  fifteen  years  after  installa¬ 
tion,  2,986  of  the  original  3,029  poles 
were  reported  sound. 


Wood  poles  and  steel  channels 
have  been  combined  in  this 
substation  to  form  a  strong, 
simple  and  economical  sup¬ 
porting  structure  that  is  easily 
adaptable  to  the  needs  of 
temporary  construction  work. 
Standard  channels  for  cross¬ 
members  provide  a  convenient 
means  of  mounting  both  strain 
and  post-type  insulator  assem¬ 
blies,  fuses,  disconnects,  light¬ 
ing  transformers,  etc.,  mini¬ 
mize  the  stock  of  construction 
equipment  on  the  job  and  as¬ 
sure  rapid  dismantling  and 
high  salvage  of  equipment 
when  the  project  is  completed. 
The  installation  is  the  Fan  Hill 
substation  supplying  construc¬ 
tion  power  for  building  the 
Metropolitan  Water  District’s 
aqueduct  across  Southern 
California. 


Auto-T  ransformers 
for  Regulation 

By  R.  J.  W  OLFE  .  .  B.  E.  ELLSWORTH 

£;nKineers 

lowa-Nebraska  Light  &  Power  Company, 

Lincoln,  Neb. 

When  loads  are  unbalanced,  as  at 
times  when  115-volt  refrigerator  mo¬ 
tors  with  high  starting  currents  are 
starting  on  the  three-wire  115/230-volt 
secondary  system,  the  results  are  eight 
or  ten-volt  dips  in  line  voltage  which 
causes  flicker.  An  auto-transformer 
placed  at  the  end  of  a  secondary  line 
will  cut  the  voltage  dips  50  to  75  per 
cent,  which  is  a  tremendous  improve¬ 
ment,  as  a  two  to  three  volt  dip  is  transformer  (secondary  only  was  One  fuse  should  be  provided  at  the 

rarely  noticeable  as  a  flicker.  If  the  used).  An  oil-cooled  auto-transformer  auto-transformer  to  protect  it  against 

objectionable  motor  is  located  some-  has  the  advantage  over  an  air-cooled  secondary  short  circuit  only.  Light- 

where  between  the  main  transformer  unit  in  the  amount  of  overload  it  will  ning  arresters  probably  are  not  justi- 

and  the  end  of  the  secondary  the  volt-  carry.  The  auto-transformer  should  fled  due  to  the  low  cost  of  the  auto- 

age  improvement  will  be  very  notice-  be  able  to  carry  a  current  equal  to  40  transformer, 

able,  but  not  as  great  where  the  motor  per  cent  of  the  maximum  steady  un¬ 
is  located  at  the  end  of  the  secondary,  balance  current  of  the  particular  sec- 

The  auto-transformer  used  to  give  ondary  in  question.  Starting  current 

the  results  shown  was  an  old  2-kva.  of  small  motors  does  not  affect  its  size. 


Reverberations 
of  Dust  Storms 


During  the  recent  dust  storms  out 
West  T.  H.  Harford,  Kansas  City 
Power  &  Light  Company  operator  at 
Elkhart,  observed  that  the  lines  re¬ 
layed  numerous  times  when  there  was 
no  evidence  of  lightning,  short  cir¬ 
cuits  or  grounds.  He  reports  that  the 
interval  of  relaying  seemed  to  l)ear 
some  relation  to  the  wind  velocity  and 
density  of  dust,  ranging  from  30  sec¬ 
onds  to  five  minutes.  Furthermore,  at 
least  one  handful  of  dust  was  removed 
from  each  Thyrite  lightning  arrester 
chamber  which  was  rebuilt  between 
“blows.”  This  deposit  did  not  accu¬ 
mulate  when  the  arresters  were  assem¬ 
bled,  Mr.  Harford  feels  certain. 

During  these  storms  the  atmosphere 
was  highly  charged  with  electricity. 
Automobiles,  Mr.  Harford  declared, 
were  operable  only  by  attaching  a 
chain  or  wire  to  the  frame  and  letting 
it  drag  oh  the  ground.  Due  to  the 
shifting  sand  dunes  encountered  dur¬ 
ing  line-patrol  work  camels  would 
have  been  a  more  practical  means  of 
transportation,  he  suggested.  Radio 
reception  was  nil  during  the  period. 


10  kva.tranS' 
former  volt¬ 
meter  No.  1 


Effect  of  auto-traiuformer  on  distribution  voltage 

Auto-transformer  installed  at  far  end.  Eight  electric  refrigerators  and  one  electric 
range  on  this  secondary.  The  left-hand  chart,  taken  at  source  of  power,  shows  fairly 
constant  voltage.  Auto-transformer  was  connected  to  the  end  of  the  secondary  at  3  :10 
p.m. ;  no  change  is  to  be  observed  in  chart  at  this  time. 

The  right-hand  chart,  taken  at  the  end  of  the  secondary,  shows  a  very  ragged  voltage 
curve  up  until  3  :10  p.m.,  when  it  smoothed  out  very  nicely.  It  will  be  noted  that  all 
excessive  voltage  dips  due  to  the  starting  of  motors  were  eliminated.  Service  good  since. 
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EASY  TO  SPOT 
EASY  TO  FUSE 


G-E  2-in-l  Fuse  Cutouts  | 
indicate  by  the  door 
pushing  out  at  the  hot* 
tom  or  opening  to  a 
horizontal  position ... 
whichever  you  prefer 


IT  TAKES  BIG  THINGS 
TO  MAKE  LiniE  THINGS  RIGHT 

This  huge  motor-generator  set  in  the  high-current  testing 
laboratory  at  the  G-E  Pittsfield  Works  provides  the 
exacting  conditions  of  large  generator  capacity  and  low 
power-factor — conditions  necessary  to  the  determination 
of  fundamental  design  data  for  distribution  fuse  cutouts. 
It  permits  the  controlled  testing  of  these  devices  at  full 
rated  voltage,  over  the  complete  range  from  very  small 
fault  currents  up  to  currents  necessary  for  destruction. 

Such  exclusive  facilities  as  this  for  research  and  design 
ore  your  assurance  that  G-E  cutouts  will  give,  in  service, 
the  highest  degree  of  protection. 


IT  is  easy  to  spot  a  blown  fuse  with  the  G-E 
2-in-l  fuse  cutout.  It  gives  positive  indica¬ 
tion — visible  from  the  ground  yet  with  all  live 
parts  protected.  If  you  prefer  the  “drop-out” 
action,  all  you  have  to  do  is  remove  a  small 
wire  yoke  (no  tools  are  required),  and  the 
door  drops  to  a  horizontal  position  when  the 
fiise  blows. 

Safety,  ease  of  fuse  renewal,  positive  operation, 
and  a  strong,  adjustable,  mounting  hanger  are 
features  of  this  cutout.  It  will  save  you  time 
in  detecting  blown  fuses  and  restoring  service. 

Ask  your  G-E  representative  for  information 
on  the  complete  line  of  G-E  fuse  cutouts,  cm*, 
if  you  prefer,  address  General  Electric,  Dept. 
6A  -201,  Schenectady,  N.  Y.,  for  publications 
giving  descriptive  and  operating  data. 
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Newspaper  Adopts 
Electric  Heat 

By  R.  E.  REAR 

(leiieral  Electric  Company, 

Ivos  Angeles 

The  fundamental  advantages  of 
electric  heat  led  to  its  adoption  for 
every  heating  application  in  the  new¬ 
est  and  most  modern  newspaper  plant 
in  the  West,  that  of  the  Los  Angeles 
Times.  Among  the  many  difficult  ap¬ 
plications  made  are  the  heating  of  two 
8-ton  stereotype  furnaces,  one  3-ton 
remelting  furnace  and  four  monotype 
casting  machines  whose  crucibles  hold 
from  60  to  90  lb.  of  metal.  In  addi¬ 
tion,  there  are  some  40  type-casting 
machines  to  be  equipped  with  elec¬ 
trically  heated  crucibles.  This  equip¬ 
ment  was  operated  by  gas  heat  in  the 
old  plant. 

Among  reasons  for  adopting  elec¬ 
tric  heat  were:  (1)  There  are  no 
products  of  combustion  to  be  disposed 
of  and,  as  the  new  building  is  com¬ 
pletely  air  conditioned,  this  permitted 
appreciable  savings  in  first  cost,  nota¬ 
bly  for  refrigerating  capacity.  Work¬ 
ing  conditions  are 


saving  many  dollars  in  losses  due  to 
overheating  the  metal.  When  over¬ 
heated,  stereotype  metal  loses  impor¬ 
tant  constituents  which  must  be 
periodically  replaced  at  considerable 
expense.  (3)  Simplicity  and  low 
maintenance  cost  of  electric  heating 
equipment  assures  continuous  opera¬ 
tion  without  the  adjustments  and 
cleaning  required  of  gas  and  oil 
burners  and  mixing  valves.  No  oxy¬ 
gen  is  drawn  from  the  room  and  there 
is  no  chance  of  explosion  or  fire  when 
using  electric  immersion  heaters.  (4) 
Electric  immersion  heaters  lengthen 
the  life  of  the  furnace  as  the  metal 
surfaces  are  not  deteriorated  by  con¬ 
tact  with  extremely  high  flame  tem¬ 
peratures.  These  heaters  provide  a 
uniform  distribution  of  heat  through¬ 
out  the  molten  metal,  which  is  one 
reason  why  there  is  less  danger  of 
oxerhcating  the  material. 

Although  the  generating  plant  had 
to  be  ificreased  between  400  and  500 
kw.  to  furnish  power  for  melting 
metal,  it  is  significant  that  the  Times 
engineers  elected  to  go  to  the  addi¬ 
tional  expense  so  they  might  use  elec¬ 
tricity  instead  of  fuel  firing. 


also  improved  in 
the  stereotype  room. 
(2)  Extremely 
close  regulation  of 
temperature  is  pos¬ 
sible,  not  only  im¬ 
proving  the  quality 
of  plates  by  main¬ 
taining  the  metal  at 
the  proper  casting 
temperature,  but 

8  -  Ion  stereotype 
furnace  with 
twenty  -  one  10- 
kw.  immersion 
heaters 

Casts  four  80-lb. 
plates  per  minute 
continuously  b  y 
putting  back  cold 
plates  to  maintain 
metal  level.  Dis¬ 
tribution  of  heatinK 
elements  assures 
uniform  tempera¬ 
ture  and  prevents 
"overshoot- 
Ing,"  which  is  likely 
with  fuel  flrinff. 


Electric  Heat  Kept 
Pumps  from  Freezing 

By  J.  W.  O’NAN 

Industrial  Electric  Sales, 

Duquesne  Light  Company 

Coal-washing  water  and  the  circu¬ 
lating  system  at  the  Clinton  Block 
Coal  Company’s  Imperial  mine  were 
effectively  protected  from  freezing 
during  the  past  winter  by  the  judicious 
location  of  10  kw,  of  electric  heating 
equipment  which  displaced  an  old 
heating  system  that  was  expensive  and 
troublesome  to  operate.  As  coal  comes 
from  the  mine  at  around  60  deg.  F., 
there  is  little  chance  of  the  water 
freezing  when  the  washers  are  in  op¬ 
eration.  However,  heat  is  necessary 
when  the  plant  is  not  operating. 

Twelve  500-watt  thermostatically 
controlled,  immersion-type  heaters  are 
equally  spaced  throughout  the  ^8x28 
x5-ft,)  storage  tank  on  the  second 
floor  of  the  tipple.  Each  heater  con¬ 
sists  of  a  1^-in.  pipe,  in  the  lower  and 
closed  end  of  which  is  an  ordinary 
strip-heater. 

The  pipes  from  the  storage  tank  to 
the  pumps  are  wrapped  with  inexpen¬ 
sive  soil-heating  cable,  covered  with 
.sheet  iron  and  asbestos  paper.  Fitted 
over  each  pump  is  a  sheet-iron  box 
eovered  with  asbestos  paper  and  con¬ 
taining  a  500-watt  strip  heater.  The 
pump-housing  heaters  are  controlled 
by  a  single  thermostat  in  one  of  the 
boxes.  A  relay  disconnects  the  heat¬ 
ing  elements  as  soon  as  the  pumps  are 
started  and  automatically  reconnects 
them  when  the  pumps  are  stopped. 
Consequently  the  heating  does  not  in¬ 
crease  the  peak  demand  so  all  heating 
power  is  obtained  on  the  lowest  step 
of  the  contract. 

Electric  Superheat 
Improves  Metal 

Great  improvement  in  the  physical 
properties  of  iron  castings  is  attained 
by  superheating  the  molten  metal  in  an 
electric  furnace,  according  to  tests  run 
by  the  Worthington  Pump  &  Machin- 


56  (1610) 


ELECTRICAL  WORLD  -f  JUNE  22,  1935 


Effect  of  Superheating  Two 
Charges  in  Electric  Furnace 


175-Lb. 
2X  Pig; 

16-Lb. 
High-Sili- 
con  Pig; 
130- Lb. 

Per 

45-Lb. 

Home 

Cent 

Purchased 

Foundry 

Differ- 

Charge 

Scrap 

Scrap 

ence 

Temperature  (F.) 

2,650 

3,000 

Tranaveree  strength 

(lb.  persq.in.).. . . 

3,190 

3,870 

-1-21.5 

Deflection  (in.) . 

0.  10 

0.  II 

-1-10.0 

Tensile  strength  (lb. 
per  sq.in.) . 

23,760 

33,960 

-|»42.9 

Brindl  hardness. . . . 

187 

201 

+  7.5 

Drilling  speed  (in. 
per  min.) . 

16/32 

17/32 

+  6.2 

Carbon  (%) . 

3.32 

3.20 

—  0. 12 

Silicon  (%) . 

2.63 

2.70 

-1-  0.07 

Manganese  (%) _ 

0.67 

0.67 

—  0.09 

Phosphorus  (%)... . 

0.36 

0.27 

Sulphur  (%) . 

0.08 

0.07 

—  0.01 

Power  (kw.) 

70 

70 

Melting . 

130 

140 

-1-  7.7 

ery  Company.  In  the  results,  which 
are  tabulated,  it  will  be  noted  that  the 
second  charge  tapped  at  3,000  deg.  F. 
had  21^  per  cent  greater  transverse 
strength,  10  per  cent  greater  deflec¬ 
tion,  42.9^  per  cent  j  higher  tensile 
strength.  While  1\  per  cent  harder,  it 
was  6.2  per  cent  easier  to  machine. 

Commenting  on  these  tests,  the  De¬ 
troit  Electric  Furnace  Company,  which 
reported  them,  says:  “In  the  indirect 
arc-rocking  electric  furnace  the  degree 
of  superheat  is  limited  only  by  the 
heat  resistance  of  its  refractory  lining. 
Thus  with  an  accurately  controlled 
melting  atmosphere  the  bath  tempera¬ 
ture  may  be  held  sufficiently  high  to 
dissolve  thoroughly  all  graphitic  car¬ 
bon  before  tapping.” 

• 

Carburizing  Furnace 
Cuts  Unit  Costs 

In  modernizing  its  plant  to  meet 
higher  demands  for  its  products,  the 
Apex  Electrical  Manufacturing  Com¬ 
pany,  Cleveland,  Ohio,  found  it  neces¬ 
sary  to  make  additional  provision  for 
carburizing  and  annealing  operations.- 
After  some  consideration  a  50-kw. 
electric  furnace  of  the  “Carbonol” 
type  was  installed  to  supplement  the 
75-kw.  box-type  furnace  that  had  been 
in  service  for  the  past  six  years. 

The  new  furnace  uses  hydrocarbon , 
gas  circulated  by  a  centrifugal  fan  in 
the  cover,  to  cause  molecular  break¬ 
down  and  form  the  carburized  “case” 
on  the  parts  in  the  furnace.  Absence 
of  carburizing  compound  permits 
more  parts  to  be  packed  in  the  fur¬ 
nace,  while  the  forced  circulation  of 
the  gas  helps  to  bring  the  charge  up 


to  temperature  more  quickly.  Use  of 
open  baskets  in  the  furnace  permits 
the  free  circulation  of  the  gases  and 
brings  about  a  more  rapid  penetration. 

During  the  first  ten  months  of  oper¬ 
ation  350,009  lb.  of  parts  have  been 
carburized  in  this  furnace,  which  is  an 
increase  of  25  per  cent  in  production 
capacity  over  the  old  furnace.  Oper¬ 
ating  costs  have  been  reduced  to 
$0.0051  per  pound.  This  is  a  70  per 
cent  reduction  in  direct  operating  costs 
per  pound,  E.  J.  Esner,  foreman  of  the 
heat-treating  department,  reports.  A 
penetration  rate  of  0.018  in.  is  ob¬ 
tained  the  first  hour  and  0.015  the 
second  hour,  using  a  fast-carburizing 
steel,  and  1,725  deg.  F. 

Other  advantages  claimed  for  the 
new  furnace  are:  Better  control  of 
case  structure;  less  grain  growth;  ease 
of  quenching;  faster  packing,  and  less 
floor  space  required. 

Electricity  Bores 
Chicago  Tunnel 

By  H.  D.  CARPENTER 

Chicago,  Ill. 

Electric  power,  carried  by  subma¬ 
rine  cable  2  miles  out  into  Lake  Michi¬ 
gan,  did  the  first  drilling  in  Chicago’s 
great  new  water  tunnel,  which,  begun 
in  1923,  is  now  nearing  completion. 
The  tunnel  starts  from  a  new  intake 
crib  2|  miles  off  shore  and  is  cut 
through  solid  limestone  200  ft.  below 
the  lake  level.  It  will  carry  eventually 


Equipment  Used  in  Tunnel 
Construction 

Rated  Hp.  I 

Rated  Hn. 

Mucking  machine. 

125 

Pumps  (2) . 

200 

Scraper . 

125 

Crusher . 

125 

Air  compree’rs  (4) . 

400 

Concrete  plant .... 

90 

Battery  ch’gers  (3) 

90 

Misc.  motors . 

50 

Shaft  hoist . 

150 

Lights . 

40 

Pass’g’r  elevator. . 

10 

— 

Ventilat'g  fans  (2) . 

100 

1  Total . 1,505 

700,000,000  gal.  of  water  every  2-^ 
hours,  about  one-half  of  the  present 
maximum  demand  on  the  Chicago 
water  system.  The  tunnel  has  a  16-ft. 
bore,  extending  about  8  miles  west¬ 
ward,  with  a  10-ft.  north  branch  and 
a  13-ft.  south  branch,  each  extending 
about  li  miles  from  the  division  point. 

Among  the  electrically  operated 
construction  equipment  were:  A  muck¬ 
ing  machine,  with  forward  motion 
only,  operates  on  a  wheeled  frame¬ 
work  running  on  a  wide  gage  track; 
storage  battery  locomotives  running 
on  a  24-in.  gage  track  haul  2-cu.yd. 
bottom-dump  cars.  The  material  re¬ 
moved  is  lifted  to  the  surface  in  the 
car  bodies  and  used  for  shore  protec¬ 
tion  and  extension.  A  part  of  the  re¬ 
moved  rock  goes  direct  to  the  crusher 
and  then  to  the  concrete  plant  for  use 
in  the  lining  of  the  tunnel.  Electric 
service  from  each  of  six  shafts  takes 
care  of  the  major  operations,  as  well 
as  the  ventilating,  draining  and  light¬ 
ing  of  the  tunnel.  A  more  complete 
list  of  the  equipment  used  is  tabulated 
with  its  rating. 


Conveyor  tripper  control  point  in  Chicago  water  tunnel 
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NEW  ENGINEERING  IDEAS 


THEORY  •  DESIGN  •  MANUFACTURE  •  CONSTRUCTION  •  UTILIZATION 


Oil  Purified  by 
Portable.  Equipment 

By  J.  B.  CUTLER 

Mechanical  Engineer 
Pennsylvania  Water  &  Power  Company, 
Baltimore 

With  the  step-up  substation  for  the 
25-cycle  electrification  supply  to  the 
Pennsylvania  Railroad  located  about 
f  mile  away  from  the  Safe  Harbor 
hydro  plant  a  problem  arose  as  to  the 
purification  of  oil.  Each  of  the  four 
present  (twenty  ultimate)  20,000-kva. 
transformers  holds  14,000  gal.  of  oil 
and  there  are  also  nine  .circuit  break¬ 


ers  and  several  oil-filled  instrument 
transformers.  At  the  outset  it  was 
considered  an  uneconomical  procedure 
to  duplicate  at  the  substation  the 
built-in  system  of  tanks,  purifiers  and 
presses  at  the  power  house.  Nor  would 
it  have  been  feasible  to  use  cars 
equipped  with  tanks  and  pumps  to 
transport  the  oil  to  and  from  the  gen¬ 
erating  station.  Also  it  was  found  that 
a  system  of  four  pipes,  one  circuit  for 
transformer  oil  and  the  other  for 
breaker  oil,  to  move  the  substation  oil 
to  the  existing  station  purifier  would 
not  be  desirable  because  of  the  time 
required  for  flushing  the  pipes,  the 


hazard  of  moisture  condensation  in 
such  long  pipes  and  the  difficulty  of 
maintenance. 

The  fourth  and  adopted  alternative 
was  the  use  of  a  gondola  railroad  car 
with  four  tanks,  DeLaval  purifier, 
heater,  press  and  pumps  mounted 
thereon.  There  are  two  large  tanks  for 
transformer  oil  and  a  smaller  pair  for 
breaker  oil.  One  in  each  pair  is  for 
clean  oil  and  the  other  for  dirty  oil. 
Each  large  tank  holds  about  half  the 
oil  of  one  transformer  and  therefore 
the  oil  can  be  removed  or  entirely  re¬ 
placed  in  a  single  operation  or  filtered 
as  often  as  desired  in  two  batches. 
Half  the  oil  of  one  transformer  may  be 
placed  in  the  clean  oil  tank,  the  re¬ 
maining  50  per  cent  being  placed  in 
the  dirty  oil  tank  while  the  clean  oil 
is  restored  to  the  transformer.  Piping 
and  connections  are  so  arranged  that 
the  oil  may  be  routed,  stored  or  han¬ 
dled  in  practically  any  desired  se¬ 
quence. 

New  Feature  of  WOR 

Station  WOR’s  new  50,000-watt 
transmitter,  at  Carteret,  N.  J.,  is  the 
first  to  use  a  directional,  stream-lined 
antenna  system  to  focus  signals  on 
areas  of  greatest  population.  Two 
385-ft.  towers,  each  an  antenna,  sup¬ 
port  a  third  vertical  aerial  in  the  cen¬ 
ter,  forming  the  famous  three-array 
vertical  radiators. 

The  grounding  system  used  is  the 
most  extensive  in  commercial  broad¬ 
casting.  It  consists  of  40  miles  of 
buried  wire  and  contains  14,000 
welded  connections.  Even  the  steel 
fabrication  of  the  building,  including 
the  wire  lath  used  in  the  wall  parti¬ 
tions,  has  been  welded  together  to  form 
a  continuous  and  thorough  ground 
connection. 

This  station  is  also  the  first  to  use 
hot  water  generated  by  eight  35-kw. 
vacuum  tubes  for  heating  the  building. 
The  exhaust  of  the  circulating  system 
is  used  to  heat  the  garages.  The  build¬ 
ing  is  operated  entirely  by  electricity, 
including  heating  during  the  period 
from  1  to  6  a.m.,  when  the  50-kw. 
transmitter  is  off  the  air. 


Gondola  car  rebuilt  to  house  oil  purifying  tanks  and  equipment 

(a)  Tanks  at  ends,  purifier  in  center  section.  Flexible  hose  lengths  carried  in  com- 
P;>rtments  between  supporting  beams  under  tanks,  (b)  Purifier  located  between  tanks, 
(c)  Filter  press  and  pump  adjacent  to  purifier.  This  car,  while  not  constructed  for  trans¬ 
portation  over  main  railroad  lines  when  filled  with  oil,  may,  however,  be  so  transported 
when  empty.  It  can,  of  course,  be  moved  full  or  empty  over  the  power  company’s  tracks. 
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Burglar  Alarms 
Use  Invisible  Light 

Unwelcome  visitors  are  quickly  de¬ 
tected  and  widely  announced  through 
the  use  of  an  infra-red  (invisible 
light)  alarm  system  installed  as  a 
built-in  part  of  the  modern  electrical 
equipment  of  a  new  home. 

Light  sources  equipped  with  infra¬ 
red  color  caps  are  strategically  placed 
so  that  any  one  entering  the  owner’s 
wing  of  the  building  must  intercept 
one  of  the  invisible  light  beams  from 
these  sources.  The  beams  are  focussed 
on  General  Electric  photo-electric 
relays,  and  upon  interruption  a  relay 
operates  to  break  a  telephone  circuit 
which  sounds  an  alarm  at  a  central 
burglar  -  alarm  -  system  headquarters. 
The  alarm  will  also  sound  if  the  tele¬ 
phone  wires  are  cut.  Another  circuit, 
normally  open,  runs  to  an  alarm  sys¬ 
tem  on  the  top  of  the  home  and,  when 
closed,  calls  the  policeman. 

In  order  to  guard  against  the  fail¬ 
ure  of  the  electric  power  supply  to  the 
home  a  trickle-charged  battery  system 
is  used  to  provide  power. 


Magnets  Shake 
Wood  Chip  Screen 

By  A,  P.  SCHNYDER 

Klertrical  Engineer 

with  George  F.  Hardy,  Consulting  Engineer, 
New  York 

In  one  of  the  recent  newsprint  mills 
in  Canada  a  magnetically  actuated 
chip  screen  has  been  installed  instead 
of  the  orthodox  shaker  screen  mechan¬ 
ically  operated  by  shaft  eccentrics. 
The  equipment  is  simple  and  compact. 
The  top  square  mesh  wirecloth  segre¬ 
gates  the  oversize  chips  and  a  finer 
lower  mesh  eliminates  grit  and  dirt 
from  chips  of  accepted  size. 


A  vibrator  magnet  is  attached  to  the 
underside  of  each  of  the  two  tandem 
screen  sections.  It  is  rigidly  connected 
by  a  stem  to  one  of  the  two  super¬ 
imposed  wire  meshes.  The  magnet 
coils  are  energized  with  15-cycle,  110- 
volt,  single-phase  current  from  a  spe¬ 
cial  1-kw.  motor-generator  set.  This  low 
frequency  in  connection  with  the  ad- 
j  usting  tension-  and  fixed  cushion-com¬ 
pression  springs  creates  a  quick  knock¬ 
ing  action  upon  the  tightly  strung 
screen  meshes,  thereby  sieving  and 
propelling  the  chips. 

• 

Approximate 
Power  Factor 

Power  factor  of  balanced  three- 
phase  loads  is  readily  obtained  from 
the  two-watt-meter  method  readings. 
The  tangent  of  the  power  factor  angle 
is  \/  3  times  the  quotient  of  the  differ¬ 
ence  of  these  readings  divided  by  their 
sum.  The  same  holds  when  taking  the 
disk  speeds  of  watt-hour  meters  in 
place  of  the  readings  of  two  indicating 
meters.  A.  G.  Powell  in  the  Electrician 
(London)  for  February  22,  1935, 
points  out  that  there  is  an  approxima¬ 
tion  which  avoids  the  conversion  from 
tangent  to  cosine  and  also  averts  the 
root-of-3  factor.  It  is 

cos  0  =  0.5  IFi  +  ITa 
where  W2  is  the  watts  (or  speed)  in 
the  lagging  phase.  The  formula  gives 
reasonable  accuracy  down  to  a  power 
factor  of  0.6. 

The  approximation,  as  well  as  the 
more  exact  expression,  is  to  be  relied 
on  only  for  rough  approximations  if 
the  currents,  voltages  or  phase  angles 
are  unbalanced  among  the  three 
phases.  Thus,  a  10  per  cent  current 
unbalance  at  actual  power  factor  of 
0.8  will  appear  to  be  0.83  by  the  ap¬ 
proximate  cosine  formula. 
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Fine  Speed  Control 
by  Mechanical  Means 

Infinitely  fine  speed  adjustment  over 
a  6/1  or  10/1  range  is  possible  with 
a  new  device  developed  by  the  New 
Departure  Manufacturing  Company 
which  is  applicable  to  any  form  of 
constant-speed  motor.  Thus,  from  a 
standard  1,750-r.p.m.  motor  the  speed 
may  be  obtained  from  600  to  3,600 
or  from  560  to  5,600  r.p.m.  Lower- 
speed  motors  give  a  corresponding 
range  with  this  “Transitorq”  device. 
It  automatically  starts  in  the  low- 
speed,  high-torque  configuration  re¬ 
gardless  of  the  speed  for  which  it  is 
set  or  at  which  it  was  last  running. 


Ganaral  S«ction 


Dafdtl  of  Vibrator 


Screens  agitated  by  15-cycIe  magnets 


Transitorq  gives  adjustable  speed  from 
constant-speed  motor 

Between  the  constant-speed  input  race  C 
and  the  variable  speed  output  race  V  are 
three  rollers  R  mounted  in  a  stationary 
spider  S.  The  three  rollers  can  simultane¬ 
ously  be  turned  about  axes  A  at  right 
angles  to  their  own  and  thus  vary  the  re¬ 
spective  radii  of  the  roller  contact  circles 
on  C  and  V  and  thus  in  turn  vary  their 
relative  speeds. 

Pressure  proportional  to  load  torque  is 
obtained  by  balls  which  ride  in  cam-shaped 
grooves  between  the  floating  torque-loading 
flange  F  and  the  stationary  torque-load¬ 
ing  flange  L.  An  angular  contact  thrust 
bearing  T  insures  that  any  change  in  torque 
will  merely  mean  small  relative  motion  of 
F  and  L  and  a  corresponding  shift  of  the 
balls  in  the  cam  grooves  to  the  position 
where  change  in  drive  pressure  follows  the 
change  in  load  torque. 

Speeds  are  selected  by  handwheel  as 
indicated  on  a  dial. 

Drive  is  positive  even  under  shock 
loading,  rapid  reversals  or  extreme 
overload  because  means  is  provided 
to  keep  contact  pressure  at  the  trans¬ 
mission  surfaces  proportional  to  the 
load  torque  at  all  times.  Speed  may 
be  changed  quickly  while  running, 
preset  at  standstill  or  reproduced  with 
accuracy  after  a  departure.  A  high 
degree  of  flexibility  in  mounting  is  af¬ 
forded  to  meet  vertical,  built-in  and 
other  motor  mounting.  The  motor 
shaft  and  output  shaft  are  in  line. 
Long  life  is  assured  by  one-spot  lubri¬ 
cation,  ball  bearings  and  inherent  bal¬ 
ance  of  the  symmetrical  assembly. 


62  (1616) 


ELECTRICAL  WORLD  JUNE  22,  1935 


The  FWD  '^Takes'^  the 
Roads  as  They  Gome 


fit  is  not  necessary  to  over-speed  FWD  trucks  in 
order  to  make  better  trip-time  .  .  .  Equal  distribu¬ 
tion  of  load  and  power  to  the  four  wheels  gives 
j  the  FWD  the  ability  to  go  around  curves,  climb 
j  hills,  travel  over  slippery  pavements  and  hazard- 
j  ous  highways  at  high  speed  with  the  sure-footed- 
■  ness  of  a  Bengal  Tiger  .  .  .  The  four  wheels  grip 
the  road  and  keep  the  truck  traveling  safely  at  a 
pace  that  sets  the  standard  of  modem  transportation. 

Naturally  FWD  superior  traction  makes  it  easier 
to  accelerate  and  decelerate  more  quickly  than 
the  average  truck. 


Four-wheel  traction  enables 
the  FWD  to  handle  its  regular 
hauling  job  easily  and  do  the 
^  tough  jobs  as  a  matter  A 
V  course. 


These  are  some  of  the 
reasons  why  the  FWD  has 
earned  the  reputation  of 
being  the  "high-speed  safe¬ 
ty  truck."  There  are  other 
reasons.  Write  for  them! 


Sreoter  Safety.  Front 
*xles  are  set  back.  Power, 
as  well  as  load  on  all  four 
wheels,  gives  the  FWD 
sure  footing  on  slippery 
pavements,  in  congested 
trafhc,  and  when  going 
around  curves. 


Greater  Dependability  of  Ser¬ 
vice.  Reserve  power,  rugged  con¬ 
struction  throughout,  and  true  ap¬ 
plication  of  the  four-wheel  drive 
principle,  insure  continuous  opera¬ 
tion  under  any  condition.  Backed 
by  a  nation-wide  organization  of 
parts  depots  and  service  tnen 
available  at  a  moment's  notice. 


THE  FOUR  WHEEL  DRIVE  AUTO  COMPANY 
Clintonville,  Wisconsin 

Canadian  Factory:  Kitchener,  Ontario 
□  The  Snow  Removal  Problem  □  Use  of  Extreme  Pressure 
Lubricants  □  Truck  and  Trailer  Size  and  Weight  Restric¬ 
tions  n  Effects  of  Front  Wheel  Stability  on  Public  mmm 
Safew  □  Purdue  University  Efficiency  Test  □  Cut- 
ting  Costs  with  the  FWD  Road  Maintainer  Q  Making 
the  Most  of  Controlled  Power. 


Faster  Servie*.  FWDs,  with 
their  powerful  engines,  wide 
fsnge  of  gear  ratios  and  four- 
wheel  traction  cut  down  trip- 
by  being  able  to  "make” 
the  hills,  curves,  and  poor  going, 
tsster  than  average  trucks.  No 
necessity  for  over-speeding  on 
the  straight  stretches. 


Operating  Economy.  De¬ 
finite  savings  are  made  in 
gasoline,  tire  wear,  mainte¬ 
nance  cost,  and  other  "out- 
of-pocket”  expenses.  This  is 
the  result  of  equal  distribu¬ 
tion  of  power  and  load  and 
scientific  four-wheel  drive 
construction  throughout. 


Address. 


backed  by  an  international  service  system 


\ 
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APPUANCES,  UGHTINC  AND  POWER 


Playlets  Sell  Light  They  draw  on  their  own  experiences  out  what’s  wrong  with  their  lighting. 

J  ©in  making  lighting  calls  for  their  lines.  After  each  skit  a  drawing  is  held 

JU  same  characters  for  a  lamp  of  some  kind.  An  aver- 

~  every  time.  If  they  appear  before  a  age  of  75  per  cent  of  the  persons 

Chattanooga’s  home-lighting  girls  large  group  as  many  as  six  of  the  girls  present  request  the  home-lighting  sur- 

of  the  Tennessee  Electric  Power  Com-  take  part.  One  plays  the  part  of -a  vey. 
pany  are  winning  acclaim  as  drama-  home-lighting  girl,  another  of  a  mother 
tists  and  at  the  same  time  are  spread-  who  usually  has  two  children,  a 
ing  the  story  of  better  home  lighting  younger  and  elder  daughter.  A  fifth 
in  a  most  interesting  and  convincing  girl  is  the  father  of  the  house  and  a 
manner.  Instead  of  making  lighting  sixth  makes  a  very  remarkable  maid, 
talks  before  various  groups  two  or  For  smaller  groups  they  might  have 
three  times  a  week,  as  they  did  in  the  only  two  characters,  a  home-lighting 

past,  they  are  now  telling  the  home-  girl  and  a  housewife, 

lighting  story  through  the  medium  of  The  play  accomplishes  with  the 
humorous  skits.  least  effort  many  things  that  are  more 

Several  of  the  girls  had  attended  difficult  of  attainment  when  presented 
classes  at  Nela  Park,  where  many  through  talks.  Being  less  formal,  it 
points  under  discussion  were  illus-  easily  breaks  down  resistance.  Those 
trated  with  skits.  It  seemed  to  them  in  attendance  soon  become  so  inter- 
that  this  manner  of  presenting  and  ested  in  the  situations  presented  that 
solving  lighting  problems  was  un-  they  forget  they  are  learning  about 
usually  convincing,  so,  at  a  recent  lighting.  Having  actually  seen  the 
group  meeting,  they  staged  an  im-  girls  in  the  performance  they  welcome 
promptu  playlet.  It  went  over  so  well  them  into  their  homes  when  they  later 
that  they  now  use  this  manner  of  pres-  make  personal  calls.  And,  having  al- 
entation  at  almost  all  their  meetings,  ready  demonstrated  in  the  skit  the 
They  have  prepared  no  script  and  work  they  are  doing,  the  girls  find 
never  know  when  they  make  their  ap-  it  much  easier  to  make  complete 
pearance  on  the  stage  just  what  they’re  lighting  surveys  in  the  homes.  In  fact, 
going  to  say,  but  once  they  get  the  most  customers  have  been  so  com- 
“feel”  of  their  audience  they’re  off,  and  pletely  sold  on  the  need  of  better 
never  vet  have  they  failed  to  “clock.”  lighting  that  they  are  anxious  to  find 


Arkansas  Power 
Rural  Service  Plan 


About  3,500  miles  of  distribution 
lines  will  be  required  to  bring  electric 
service  to  some  15,000  farm  houses  in 
the  55  counties  served  by  the  Arkansas 
Power  &  Light  Company.  The  present 
program  provides  for  line  building  for 
a  minimum  of  three  customers  per 
mile.  Houses  are  to  be  wired  by  local 
contractors  or,  if  none  are  available, 
by  the  power  company.  If  he  can  do 
a  job  according  to  the  National  Elec¬ 
trical  Code  and  wishes  to,  a  house¬ 
holder  can  wire  his  home  himself. 
Wiring  with  duplex  cable  will  be  ac¬ 
cepted  and  contracts  will  be  made  at  a 
rate  of  $2  per  opening. 

Since  the  system  investment  of  the 
power  company  will  run  from  $300  to 
$500  for  each  rural  customer,  the  aver¬ 
age  bill  of  $2  or  $3  per  month  will 
not  provide  adequate  return  on  the 
cost  to  serve.  Therefore  it  is  suggested 
that  each  new  customer  figure  on  an 
investment  of  at  least  $100,  which  will 
cover  wiring,  an  electric  iron,  an  auto¬ 
matic  water  system  and  some  other 
motor-driven  appliance,  such  as  a 
churn.  The  down  payment  will  be 
10  per  cent  and  with  the  usual  bill 
deposit  of  $5  can  usually  be  paid  for 
by  the  customer  with  labor  in  building 
the  lines.  The  remaining  $85  is  to  be 
spread  in  installment  payments,  pref¬ 
erably  over  two  years,  anyway  not 
longer  than  five  years.  If  it  is  pos¬ 
sible,  and  plans  are  made  with  that 
end  in  view,  local  labor  will  be  uti¬ 
lized  so  that  the  new  customer  can  thus 
pay  a  larger  proportion  than  just  10 
per  cent  of  his  initial  cost  for  wiring 
and  appliances. 

This  proposition  is  made  only  to 
people  living  on  their  own  farms; 
renters  must  obtain  permission  of  their 
landlords  before  they  can  accept.  The 


Tennessee  Power  home*lifrhting  girls  are  now  giving  impromptu  playlets 
instead  of  lighting  lectures  and  are  securing  a  better  response  and  more 
opportunities  to  make  home  surveys 
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AGAIN... 

electric  energy  output 
BREAKS  ALL  RECORDS 

A  new  mid-year  record  was  created  last  week  when  the 
energy  output  of  central  stations  rose  to  1,742,506,000 
Kw.  hrs.  Operations  for  the  first  half  of  June  were 
definitely  on  a  higher  level  than  ever  before  at  this 
season.  See  page  47  this  issue. 

Here  is  evidence  of  activity — activity  that  reflects 
increasing  industrial  operations  in  various  sections  of 
the  country,  particularly  the  mid-west. 

And  against  this  substantial  increase  in  loads,  utility 
engineers  are  looking  ahead  to  the  time  when  additional 
capacity  will  be  needed.  They  are  very  definitely 
investigating  new  products,  planning  for  improvements 
and  extensions  of  service. 

Promotional  activity  NOW  will  help  manufacturers  to 
obtain  their  share  of  the  utility  business  that  is  bound 
to  come.  A  strong  advertising  campaign  in  Electrical 
World  should  he  the  backbone  of  any  such  activity. 

May  we  help  you?  Phone,  write  or  wire  for  complete 
details. 

_ — . . .  I — - - 

ELECTRICAL  WORLD 

330  West  42nd  St.,  New  York,  N.  Y. 

Read  by  electrical  men  for  over  60  years 
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saving  in  all  offices  of  $11.90  per  em¬ 
ployee  by  air  conditioning.  This  i? 
about  one-half  the  average  owning 
and  operating  cost  of  an  air-condition¬ 
ing  system,  it  is  reported,  assuming 
75  sq.ft,  of  office  floor  area  per  em¬ 
ployee.  Even  though  the  employe*- 
salary  per  day  and  floor  area  per  em¬ 
ployee  vary,  the  conclusions  are  not 
conditioning  affected  much  because  the  floor  area 
analyzed  in  devoted  to  each  person  is  usually  pro¬ 
ng  results  in  portionate  to  his  salary. 

:  Company’s  On  this  basis  the  Philadelphia  Ele* - 
dth  those  in  trie  Company  figures  that  the  average 
during  a  pe-  cost  of  air  conditioning  for  a  6,0(X>- 
I  was  a  45.4  sq.ft,  office  is:  Installation  cost, 
)st  time  per  $10,000;  interest  and  depreciation 
the  general  (15-year  life),  $986;  operating  cost, 
of  5.25  days  $934;  combined  owning  and  operating 
year  due  to  cost,  $1,920;  combined  cost  per  square 
uated  at  $5  foot,  $0.32;  combined  cost  per  person 
a  potential  (based  on  75  sq.ft,  per  person),  $21-. 


regular  rural  rate  of  the  company  ap-  using  electric  service  to  increase  his 
plies  for  energy  used.  If  cash  is  not  poultry  and  dairying  stock  and,  sec- 
available  for  the  monthly  bill,  the  ond,  to  establish  means  for  the  proper 
company  suggests  that  the  customer  marketing  and  grading  of  products.” 
add  ten  or  twelve  good  hens  to  his 
flock  and  let  the  eggs  produced  pay  a  , 
the  electricity  bill  according  to  the  -Ali  I^OlK 
following  estimates:  One  hen  will  for  Offic 
pump  the  water,  one  hen  will  do  the 
churning,  two  hens  will  operate  the  The  economii 
electric  iron,  and  seven  hens  will  pay  office  buildings 
the  bill  for  lighting.  Philadelphia  bj 

This  hen  suggestion  sounds  jocular,  the  Philadelphi 
but  it  is  perfectly  serious.  According  own  conditione 
to  a  statement  of  its  general  manager,  unconditioned  ' 

Frank  M.  Wilkes,  the  company  plans  riod  of  three  y 
to  form  “a  department  headed  by  an  per  cent  reduc 
expert  on  poultry  raising  and  dairy-  employee.  Ap 
ing,  working  in  co-operation  with  the  commercial  offi( 
county  agents,  ‘Future  Farmers  of  lost  per  emplc 
America’  and  4-H  Clubs,  whose  duty  it  minor  illnesses 
w'ill  be,  first,  to  induce  the  farmer  per  day,  there 


Charting  the  Cheapness  of  Eieetric  Service 


LESS  THAN  S.'I.OO 


a  month,  the  cost  of  using  an_v  additional  appliances  or  better 
lighting  on  the  new  electric  rate  for  a  month,  under  normal 
conditions  '*'tU  not  be  greater  than  shown  on  this  chart. 


electric  bill  is 


m  montil 


S  month 


month 


Nch-  York  Power  &  Liftht  Corporation  at  Albanv,  part  of  the  Niagara  Hudson  system, 
torial  prt'senlalion  of  how  little  it  costs  to  use  electrical  appliances  in  the  home.  1 
the  normal  hours  of  use  in  which  the  cost  is  estimated.  The  re\erse  of  the  card  shov 

those  whose  bills  average  more  than  $S. 
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Better  Value . . . 

for  the  Utility ,,, for  the  Public 

when  the  tank  is  Everdur 


fer  maximum  value,  to  the  utility  company 


"WESIX”  Automatic  Elearic 
Water  Heater,  manufactured 
by  WESIX,  Inc.,  San  Frandsco. 
Cut-away  view  shows  the 
Everdur  Tank  with  which 
non-rust  WESIX  models  are 
equipped.  Everdur  r4«»0/rust! 


and  to  the  consumer  as  well.  Here  are  the  reasons: 

They  give  satisfaaory  service  indefinitely... cost 
the  buyer  far  less  in  the  long  run.  They  do  away 
with  all  rust  troubles. . .  require  far  less  servicing.  They 
provide  steady  consumption  of  elearicity. . .  rust  can¬ 
not  interfere  with  their  performance.  Their  price  is 
unusually  attractive  .  .  .  they  offer  the  greatest  value 
obtainable.  And  they  are  readily  available. 

Everdur  is  copper,  specially  alloyed  with  silicon  to 
provide  the  strength  and  welding  properties 
of  steel.  Since  Everdur  is  immune  to  rust,  yet 


possesses  these  superior  physical  advantages,  leading 
makers  of  automatic  heaters  have  standardized  on 
Everdur  for  rust-proof  tanks. 

In  considering  the  best  interests  of  your  customers 
.  . .  and  of  your  company  as  well ...  we  suggest  a 
thoughtful  consideration  of  the  advantages  of  ad¬ 
vocating  the  sale  of  heaters  with  Everdur  Tanks. 


THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Conneaicut 
I".  Offices  and  Agencies  in  Principal  Cities 

__  In  Canada:  ANACONDA  AMERICAN  BRASS  LTD., NewTorooto.Ont. 


Ana^^ 


EVERDUR  METAL  for  TANKS 
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Bell  Telephone  Laboratories,  Inc.  He 
is  succeeding'  H.  E.  Shreeve,  who  is 
planning  to  retire.  Mr.  Morehouse  is 
active  in  committee  work  in  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  and 
served  as  vice-president  1924-26. 

►  Herbert  A.  Wagner,  president  of  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  has  been 
elected  a  trustee  of  Stevens  Institute  of 
Technology. 

►  Owen  D.  Young,  chairman  of  the 
board  of  the  General  Electric  Company, 
has  been  made  the  recipient  of  the  hon¬ 
orary  degree  of  doctor  of  laws  by  Mari¬ 
etta  College,  Marietta,  Ohio. 

►  J.  M.  Morgan,  formerly  rural  elec¬ 
trification  engineer.  State  of  South  Caro¬ 
lina,  Columbia,  is  now  with  the  Federal 
Power  Commission,  Washington,  D.  C. 

►  Willis  H.  Carrier,  chairman  of  the 
board  of  the  Carrier  Corporation, 
Newark,  N.  J.,  and  inventor  of  funda¬ 
mental  processes  of  air  conditioning  and 
humidity  control,  was  made  the  re¬ 
cipient  of  the  honorary  degree  of  doctor 
of  engineering  by  Lehigh  University  at 
the  commencement  exercises  held  on 
June  11. 


H.  W.  Cooper  Made  Executive 
of  Wisconsin  Power  &  Light 

Starting  in  as  merchandise  manager 
and  shortly  afterward  being  promoted 
to  commercial  and  new-business  man¬ 
ager,  Howard  W.  Cooper  has  recently 
been  elected  vice-president  in  charge  of 


Five  New  Vice-Presidents 
Elected  by  Union  Electric 

Announcement  has  been  made  by 
Louis  H.  Egan,  president  of  the  Union 
Electric  Light  &  ‘  Power  Company,  St. 
Louis,  Mo.,  that  the  board  of  directors 
has  elected  five  new  vice-presidents. 
Frank  J.  Boehm,  for  the  past  fifteen 
years  vice-president,  was  made  executive 
vice-president.  The  new  vice-presidents 
include:  Charles  E.  Michel,  sales 
manager  for  sixteen  years;  George  K. 
Miltenberger,  general  superintendent, 
who  has  been  with  the  company  in 
various  capacities  since  1916;  Oscar  F. 
Funk,  comptroller,  associated  with  the 
utility  since  1917 ;  Albert  C.  Laun,  real 
estate  and  tax  officer,  and  E.  H.  Lewis, 
in  charge  of  suburban  operations. 

George  May,  assistant  general  mana¬ 
ger  of  the  Union  Electric’s  subsidiaries 
in  East  St.  Louis,  Ill.,  and  Alton,  Ill.,  has 
been  named  vice-president  of  those 
affiliates.  L.  E.  Dickinson  was  named 
vice-president  for  the  Mississippi  River 
Power  Company  and  other  affiliate  com¬ 
panies  operating  in  the  vicinity  of  the 
Keokuk,  Iowa,  hydro-electric  power  plant 
on  the  Mississippi  River.  Mr.  Milten¬ 
berger  was  also  made  a  vice-president  of 
the  Mississippi  River  Power  Company. 


H.  VV.  Cooper 


new  business  of  the  Wisconsin  Power  & 
Light  Company.  Before  his  connection 
with  the  Wisconsin  company,  in  1933, 
Mr.  Cooper  had  been  for  three  years 
division  manager  of  the  Washington 
Water  Power  Company  at  Lewiston, 
Idaho,  and  from  1919  to  1930  had  been 
business  manager  in  various  towns  and 
villages  served  by  the  Pacific  Power  & 
Light  Company.  Mr.  Cooper  was  gradu¬ 
ated  from  Oregon  State  College  in  1918. 
He  has  been  active  in  association  work 
throughout  his  whole  period  of  service 
with  the  electric  utility  industry.  Chair¬ 
man  of  various  committees  in  the  North¬ 
west  Light  and  Power  Association,  Mr. 
Cooper  continued  his  activities  in  the 
Wisconsin  Utilities  Association,  serving 
on  market  development  and  merchandis¬ 
ing  committees,  and  is  now  vice-chair¬ 
man  of  the  general  commercial  section. 


RUSSIAN  ambassador  AT  G.  E.  LABORATORY 


►  Joseph  S.  Snow  has  been  appointed 
to  the  Utah  Public  Service  Commission, 
to  succeed  T.  H.  Humphreys. 

►  W.  S.  Finlay,  Jr.,  president  of  the 
West  Penn  Electric  Company,  who  has 
been  at  Pittsburgh,  Pa.,  now  has  his 
offices  at  New  York. 

►  L.  F.  Morehouse,  since  1933  as¬ 
sistant  director  of  system  development 
for  the  Bell  Telephone  Laboratories, 
Inc.,  New  York,  is  now  in  London, 
England,  where  he  is  technical  repre¬ 
sentative  in  Europe  for  the  American 
Telephone  &  Telegraph  Company  and  the 


Alexander  Troyanovsky,  U.S.S.R.’s  Ambafsador  to  the  United  States, 
photographed  with  General  Electric  officials  at  the  company’s  X-ray  lab¬ 
oratory  at  its  Schenectady  plant  recently.  Left  to  right  are;  N.  Siniavsky, 
general  chief  of  the  U.S.S.R.  Signal  Corps;  Ambassador  Troyanovsky;  Dr. 
W.  D.  Coolidge,  director  of  the  General  Electric  research  laboratory  at 
Schenectady;  Ivan  Boyeff,  chairman  of  Amtorg  Trading  Corporation,  and 
Gerard  Swope,  president  of  General  Electric. 
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Substantial  Shields 
Protect  Contacts. 


Resetting  Mech- 
a n  i  s m  —  on 
losser  hinges. 


Delayed  Reclosing,  5 
to  15  seconds.  Adjust¬ 
able  in  the  field. 


Maximum  Protection  and  Life 
Per  Dollar  You  Invest 


S  &  C  Reclosers  are  simple — substantial  in  construction — positive 
in  their  functioning. 

Actual  operations  on  systems  now  fully  confirm  the  performance 
results  of  severe  tests  made  before  being  offered  to  power  compa¬ 
nies  ....  When  one  fuse  blows,  reclosing  is  accomplished  auto¬ 
matically,  and  this  reclosing  time  can  be  adjusted  for  delayed  action 
from  5  to  15  seconds. 

Install  S  &  C  Reclosers  now, — save  time,  service  calls  and  revenue. 
Get  Bulletin  215. 


SCHWEITZER  &  CONRAD,  Inc 

4435  Ravenswood  Ave.,  Chicago,  III. 


S  &  C  Fuse  Links  in  S  &  C 
Cutouts  insure  the  utmost  in 
we  proteaion  and  service  be¬ 
cause  of  these  important  ad¬ 
vantages  : 

Best  operating  results  on  low 
lanlti  and  heavy  shorts;  short 
arong  time — reduces  erosion  of 
hise  tubes;  seleaive  operation 
obtained;  service  calls  re- 
•lucea  _  to  a  minimum  because 
operation  only  occurs  durin.'t 
■osulation  failures. 
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Rosencrants  Named  Officer 
of  Combustion  Engineering 

F.  H.  Rosencrants  was  elected  a  vice- 
president  of  the  Combustion  Engineer¬ 
ing  Company  Inc.,  at  a  recent  meeting 
of  the  board  of  directors.  He  will  as¬ 
sume  charge  of  the  proposition  engineer¬ 
ing  department. 

For  a  number  of  years  Mr.  Rosen¬ 
crants  was  mechanical  engineer  with  the 
Electric  Bond  &  Share  Company  and 


F.  H.  Rosencrants 

later  chief  engineer  of  International 
Combustion,  Ltd.,  of  England.  In  these 
positions  he  was  responsible  for  the  de¬ 
sign  of  many  of  the  outstanding  plants  in 
this  country  and  the  British  Empire,  and 
in  1928  received  an  award  from  the  In¬ 
stitution  of  Electrical  Engineers,  Great 
Britain,  for  his  paper  on  “Practice  and 
Progress  in  the  Combustion  of  Coal  for 
Steam  Generation”  as  the  most  valuable 
contribution  on  any  subject  presented 
that  year. 

• 

►  H.  J.  Saver  has  been  elected  presi¬ 
dent  of  the  Vancouver  Electrical  Asso¬ 
ciation. 

►  George  A.  Montague,  of  the  engi¬ 
neering  staff  of  the  Massachusetts  De¬ 
partment  of  Public  Works,  has  been 
elected  chairman  of  the  Engineering  So¬ 
cieties  of  New  England  for  1935-36. 

►  Sir  Holberry  Mensforth,  chairman 
of  Edmundson’s  Electricity  Corporation, 
one  of  the  largest  electricity  distribution 
enterprises  in  Great  Britain,  has  resigned 
after  many  years  of  service.  Sir  Hol¬ 
berry  will  remain  a  member  of  the  board 
and  also  those  of  the  corporation’s  sub¬ 
sidiaries  upon  which  he  now  serves. 

^  J.  Allen  Johnson,  chief  electrical 
engineer  Buffalo,  Niagara  &  Eastern 
Power  Corporation  and  president  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  was  made  the  recipient  of  the 
honorary  degree  of  doctor  of  engineering 
by  the  Worcester  Polytechnic  Institute  at 
its  commencement  exercises  on  June  14. 
In  the  citation  which  accompanied  the 
degree  it  was  stated  that  Dr.  Johnson  had 
risen  from  a  humble  private  in  the  army 


of  electrical  engineers  who  have  labored 
and  produced  at  Niagara  Falls  to  high 
command,  to  be  an  authority  in  his 
chosen  field  and  a  consultant  of  repute, 
and  that  “great  honors  have  been  his 
where  there  was  much  honor.” 

►  E.  J.  McDonnell  has  been  appointed 
vice-president  of  the  industrial  division  of 
the  Blaw-Knox  Company  and  L.  A. 
Prescott  vice-president  of  the  engineer¬ 
ing  division.  These  two  executive  posi¬ 
tions  have  just  been  created. 

►  J.  R.  Pershall  of  Chicago,  advertising 
manager  of  the  Public  Service  Company 
of  Northern  Illinois,  was  elected  presi¬ 
dent  of  the  Public  Utilities  Advertising 
Association  at  the  annual  convention  of 
that  organization  held  in  Chicago  June 
11.  He  succeeds  Henry  Obermeyer  of 
the  Consolidated  Gas  Company  of  New 
York,  who  was  elected  a  director. 

►  William  S.  Barstow,  electrical  en¬ 
gineer  and  president  of  W.  S.  Barstow 
&  Company,  Inc.,  New  York,  was  made 
this  month  the  recipient  of  the  honorary 
degree  of  doctor  of  science  by  Columbia 
L^niversity.  The  citation  referred  to  Mr. 
Barstow’s  “long,  devoted  and  highly  suc¬ 
cessful  career  as  electrical  engineer  and 
organizer  of  engineering  knowledge  in 
its  manifold  applications  to  the  public 
service  and  public  welfare.” 

►  Col.  R.  E.  B.  Crompton,  Britain’s 
oldest  electrical  engineer,  celebrated  his 
ninetieth  birthday  on  May  31,  when  he 
was  honored  at  a  banquet  in  the  Savoy 
Hotel,  at  which  more  than  500  guests 
were  present,  drawn  from  the  entire  in¬ 
dustry.  At  the  banquet  Colonel  Cromp¬ 
ton  was  presented  with  his  portrait  by 
George  Harcourt,  R.A.  This  he  handed 
over  as  a  gift  to  the  Institution  of  Elec¬ 
trical  Engineers,  of  which  he  has  twice 
been  president. 

►  Kendall  A.  Redfield,  advertising 
manager  of  the  Rockbestos  Products 
Corporation,  New  Haven,  Conn.,  manu¬ 
facturer  of  asbestos  insulated  electrical 
wires  and  cables,  has  been  made  as¬ 
sistant  general  sales  manager.  Mr.  Red- 
field  will  continue  to  supervise  the  ad¬ 
vertising  and  promotion  program  of  the 
company. 

►  Edgar  S.  Bloom  was  elected  presi¬ 
dent  of  Electrical  Research  Products, 
Inc.,  at  a  meeting  of  the  board  of  di¬ 
rectors  held  on  June  11,  to  succeed  John 
E.  Otterson,  resigned.  Mr.  Bloom  thus 
resumes  the  position  which  he  held  from 
the  organization  of  Electrical  Research 
Products,  Inc.,  until  Mr.  Otterson’s  elec¬ 
tion  in  1928.  Mr.  Bloom  has  been  a  di¬ 
rector  of  the  company  since  its  organiza¬ 
tion,  and  in  addition  to  his  new  duties 
as  its  president  he  will  continue  to  serve 
in  the  same  capacity  for  the  Western 
Electric  Company. 


Morris  L.  Cooke  Director 
of  Rural  Electrification 

Morris  L.  Cooke,  who  has  been  se¬ 
lected  by  President  Roosevelt  to  iiead 
the  Rural  Electrification  Administration, 
is  a  management  engineer  by  profession 
and  an  engineering  graduate  of  Lehigh 
University,  class  of  1895.  After  a  sliort 
connection  with  the  Acetylene  Company. 
Washington,  D.  C.,  he  established  a  con¬ 
sulting  engineering  practice  on  matters 
of  management.  Acting  in  this  capacity 
in  conjunction  with  a  committee  of 
three,  he  reorganized  the  administrative 
methods  of  the  American  Society  of 
Mechanical  Engineers  in  1905-06.  As 
director  of  the  Department  of  Public 
Works  of  the  city  of  Philadelphia,  the 
position  he  occupied  from  1911  to  1915, 
Mr.  Cooke  instituted  reforms  commended 
both  in  this  country  and  abroad. 

In  1923  he  was  selected  to  direct  the 
“Giant  Power  Survey”  sponsored  hy 
Governor  Pinchot  of  Pennsylvania  and 
for  several  years  thereafter  was  reputed 
to  have  been  the  Governor’s  right-hand 
man  in  power  matters.  Two  years  ago 
he  was  appointed  chairman  of  the 
Mississippi  Valley  Committee  of  the 
Public  Works  Administration  formed  to 
correlate  work  in  the  Mississippi  Valley 
and  its  tributaries,  including  flood  con¬ 
trol,  power,  navigation,  reforestation  anl 
soil  erosion  projects. 

Mr.  Cooke  visions  an  extension  of 
rural  electrification  beyond  anything  yet 
generally  conceived.  He  is  counting  not 
only  on  electricity  making  agricultural 
operations  more  profitable,  not  only  on 
its  recreating  farm  life  and  culture,  hut 
also  on  its  kindling  a  huge  demand  for 
both  durable  producer  and  durable  con¬ 
sumer  goods  alike. 

Melvin  O.  Swanson  has  been  appointed 


Morris  L.  Cooke 
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These  Ever  Watchful  Sentinels 
record  all  that’s  going  on 


Vitw  of  Bristol’s  Instruments  serving  a  small  yet  efficient  installation  consisting  of  two  oil-fired  100  H.P.  boilers,  with  semi-automatic  control,  generating 
steam  for  process  and  beating.  The  equipment  shown  includes  Model  43  Indicating  Steam  Pressure  Gauges,  one  for  each  boiler;  Model  43  Clock; 
Model  40  MF  Recording  Header  Steam  Pressure  Gauge;  Model  240  MP  Recording  Feed  Water  Thermometer;  Model  43  MP  Recording  Fuel  Oil  Pump 
Discharge  Pressscre  Gauge;  Model  43  MP  Recording  Fuel  Oil  Pump  Suction  Vacuum  Gauge;  Model  340  MF  Stack  Temperature  Recorder;  Model  340 
MF  City  Gas  Pressure  Recorder;  Model  40  MP  Compressed  Air  Pressure  Recorder;  Model  40  MP  Water  Pressure  Recorder;  Model  40  MF  Sprinkler 

Water  Pressure  Recorder. 


^  ^ODAY  good  practice  is  to  know  what  is  go- 
ing  on.  Not  only  in  the  boiler  room  but 
throughout  the  factory  which  the  steam  plant 
serves. 

Are  process  departments  complaining  that 
steam  pressure  is  too  low.^  Bristol’s  Recorders  will 
tell  you  the  faas.  They  chart  every  pressure  and 
other  fluctuation,  the  time  it  occurred  and  its 
duration.  Here  is  a  record  that  the  engineer  or 

the  BRISTOL  COMPANY  ^ 


superintendent  knows  is  correct,  and  not  open  to 
argument. 

For  cost-finding,  for  determining  performance 
and  efficiency  of  each  unit,  and  for  maintaining 
proper  conditions  in  order  to  assure  good  service, 
Bristol’s  Control,  Recording  and  Indicating 
Equipment  constantly  keeps  its  "fingers  on  the 
pulse’’  of  the  power  plant.  The  knowledge 
Bristol’s  provides  both  is  and  saves  power. 


Branch  Offices  in  Principal  Cities. 


WATERBURY  v-  CONNECTICUT 

Canada:  The  Bristol  Company  of  Canada,  iJd.,  Toronto  England:  Bristol’s  Instrument  Co.,  Ltd.,  London,  S.E.  14 


TRADE  MARK 


Rca.  u.s.  PAT.  orr. 


PIONEERS  IN  PROCESS  CONTROL  SINCE  1889 
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chief  engineer  of  the  Rural  Electrifica¬ 
tion  Administration.  He  was  transferred 
from  the  Tennessee  Valley  Authority  at 
Knoxville  to  assume  his  new  duties  with 
the  R.E.A.  For  a  number  of  years  Mr. 
Swanson  was  connected  with  the  water 
and  lighting  department,  Jamestown, 
N.  Y.,  as  chief  engineer. 


Farm-Line 


Distribution  Transformers 


OBITUARY 


Economical  Rural  Service 


Carl  DeWitt  Jackson 

Carl  DeWitt  Jackson,  widely  known 
public  utility  lawyer  and  former  counsel 
for  the  national  public  utility  associa¬ 
tions,  died  suddenly  in  Rio  de  Janeiro 
on  June  12,  according  to  cable  advices 
received  by  the  American  Gas  Associa¬ 
tion.  At  the  time  of  his  death  Mr,  Jack- 


^  bushings  are  brought  out  the 

side  of  the  tank,  eliminating  long 
lengths  of  connecting  wire  and 
facilitating  the  connecting  of  service  lines. 

(4)  All  bushings  are  of  the  wet-process  porcelain  stud-bushing-type, 
and  are  equipped  with  solderless  connectors. 

(5)  High-voltage  and  low-voltage  neutral  leads  are  inter-connected 
within  the  transformer  and  brought  out  thru  the  tank  wall  to  serve  as 
a  transformer  ground,  and  low-voltage  service  neutral  and  ground. 

(6)  Brackets  are  provided  on  the  tank  for  bolting  the  transformer 
direct  to  the  pole. 

(7)  Transformers  are  shipped  filled  with  oil — prevents  absorption  of 
moisture  by  the  coils  while  in  transit. 

(8)  No  addition  lightning  protection  is  necessary  for  protecting  the 
transformer,  since  the  insulation  is  coordinated  so  as  to  withstand 
surges  below  the  flashover  value  of  the  coordinating  gap. 

Wagner  Farm-Line  Distribution  Transformers  for  rured  elec¬ 
trification  are  manufactured  in  1  and  3  kva.  sizes,  60  cycle, 
2400  to  7620  voltage  classes  for  operation  on  a  three-phcise, 
four- wire  service  with  solidly-grounded  neutral. 

Standard  1  kva.  ratings  are  provided  with  two  low- voltage  leads 
for  “single- wire  low -voltage  service”  (i.  e.  120  volts). 

Standard  3  kva.  ratings  are  provided  with  three  low-voltage 
leads  for  “three-wire  low  voltage  service”  (i.  e.  120  240  volts). 

For  further  information  regarding  these 
transformers,  write  to  our  nearest  branch.  T335-3 

WaiiiejrEled&dc  Gyiporatioii 

6400  Plymouth  Avenue,  SamtLouis,U.S.A. 

Trai\sformers  Motors  Fans  Brakes 
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son  was  special  counsel  for  the  Brazilian 
Traction,  Light  &  Power  Company,  Ltd., 
and  had  served  in  that  capacity  since 
February  1,  1934,  when  he  retired  as 
counsel  for  the  American  Gas  Associa¬ 
tion. 

Born  in  Evanston,  Ill.,  in  1870,  Mr. 
Jackson  was  graduated  from  Harvard 
University  in  1894  and  took  up  the  prac¬ 
tice  of  law  at  Oshkosh,  is.  He  was 
appointed  a  member  of  the  ^  isconsin 
Railroad  Commission  in  191.5  and  served 
as  chairman  of  the  commission  from 
1917  to  1922.  Because  of  his  knowledge 
of  public  utility  regulatory  practices, 
Mr.  Jackson  was  elected  president  of  the 
National  Association  of  Railroad  and 
Utilities  Commissioners  in  1921  and 
served  a  one-year  term. 

Early  in  1923  he  was  retained  as  con¬ 
sulting  counsel  by  the  American  Gas 
Association  and  National  Electric  bight 
Association  and  served  in  that  capacity 
for  several  years,  later  becoming  counsel 
for  the  Joint  Committee  of  National 
Utility  Associations  in  connection  with 
the  Federal  Trade  Commission  investiga¬ 
tion  of  the  utility  industry.  Subsequently 
Mr.  Jackson  served  four  years  as  coun¬ 
sel  for  the  American  Gas  Association, 
resigning  this  assignment  to  go  to  Rio 
de  Janeiro. 
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Here  are  approved 

GENERAL  CABLE  PRODUCTS 
for  use  when  this  change 
is  effective  .  .  . 

The  cable  illustrated,  Type  SE  (Steel  Armored), 
as  well  as  SE  without  steel  armor  are  fully 
approved  Service  Entrance  Cables  for  use  as 
contemplated  under  this  revision  ...  In  addi¬ 
tion,  Type  SE  without  armor  will  be  permis¬ 
sible  for  use  as  a  combination  Service  Drop 

TnZ'L'^tJbitrJitl  and  Entrance  Cable  as  well  as  from  meter 
Uninsulated  Neutral  range.  Both  are  of  a  concentric  construe- 

ore  stocked  by  your  ^ 

Electrical  Wholesaler.  jIqj,  which  bors  Current  diversion.  Smaller 
diameters  make  them  inconspicuous... 
^  Simplified  wiring  plus  simplified  field  work 

J^J  results  in  installation  cost  saving  and  Easier 

Range  Sales. 


_Tinned  copper 
conductors. 


Quality  rubber 
insulation — which 
strips  to  leave  the 
conductor  CLEAN. 


Color  coded 
braid  covering. 


Concentric  wound 
uninsulated  neutral — 
o  theft  proof  assembly. 


Golvonized  steel  tope 
armor  in  direct  contact 
with  neutral  conductor. 
Gives  added  mechan¬ 
ical  protection.  Easily 
removed. 


Moisture  seal  tope 
keeps  weatherproofing 
pitch  from  the  inner 
structure. 


Cotton  braid  having 
a  flame  and  moisture 
resisting  finish,  may 
be  painted. 


GENERAL  CABLE  CORPORATION 

Executive  Offices:  420  LEXINGTON  AVE.,  NEW  YORK 

Soles  Offices;  ATLANTA  •  BOSTON  •  BUFFALO  •  CHICAGO  •  CINCINNATI  •  CLEVELAND  •  DALLAS  •  DETROIT  •  NEW  YORK 
^OS  ANGELES  •  PHILADELPHIA  •  PITTSBURGH  •  ROME  •  SAN  FRANCISCO  •  ST.  LOUIS  •  SEATTLE  •  WASHINGTON.  D.  C. 
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WHAT  WE  MEAN 

by  "An  outstanding  varnished  tape 
from  every  standpoint”.  .  . 


I 


i 

j 


i 

I 

I 

I 

g 

h 

i! 


WE  MAKE  such  a  claim  for 
our  Empire  Varnished 
Tape.  We  mean  that  this  tape 
to  an  unusual  degree  possesses 
almost  any  combination  of 
varnished  tape  characteristics 
desired. 

This  tape  has  been  subjected 
to  searching  laboratory  and  ser¬ 
vice  tests  by  power  companies, 
electrical  manufacturers,  and 
others.  It  has  proved  that  it 
meets  exacting  requirements  as 
to  dielectric  strength,  tensile 
breaking  strength,  elongation, 
pliability,  finish,  uniformity,  re¬ 
sistance  to  aging,  and  resistance 
to  the  severe  conditions  en¬ 
countered  in  making  joints  and 
splices. 

We  would  be  glad  to  furnish 
samples... and  to  have  you  put 
this  tape  to  your  severest  tests. 
Empire  Varnished  Insulation  is 
available  in  yellow  or  black, 
straight  or  seamless  bias  cut, 
in  tape  form  or  in  full  width 
materials. 

MICA  INSULATOR  COMPANY 

200  Varirk  St.,  New  York,  N.  Y.;  542  So. 
Dearborn  St.,  Chicago,  III.;  1330  Schofield 
Bldg.,  Cleveland.  Branchs  at  Birmingham, 
Boston,  Cincinnati,  I.os  Angeles,  San  Fran> 
cisco,  Seattle.  Canada:  Montreal,  Toronto. 


COMPLETE  INSULATION  CATALOG - NEW  PRICE  LIST 

MICA  INSULATOR  COMPANY 

(Mail  to  our  nearest  office)  Please  mail,  without  obligation  on  my  part: 

□  Comph  te  Insulating  Catalog  87  □  New  Price  List  98 

I'.ompaiiy^ _ —  - —  - - — - — — - - 

Address - - - - - — - - 
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►  Alvan  G.  Lamb,  for  the  past  eleven 
years  chief  of  the  production  department 
of  the  Webster  &  Southbridge  (Mass.) 
Gas  &  Electric  Company,  died  recently. 

►  LeRoy  Beers,  engineer  !n  charge  of 
plant  construction  and  maintenance,  Gen¬ 
eral  Electric  Company,  Schenectady, 
N.  Y.,  died  at  his  home  in  that  city  after 
twelve  weeks’  illness.  He  was  in  his 
fiftieth  year.  Mr.  Beers  had  been  con¬ 
nected  with  the  General  Electric  or¬ 
ganization  since  1906,  the  year  in  which 
he  was  graduated  from  Union  College. 

►  Walter  W.  Schmid,  prominently  iden¬ 
tified  with  the  wool  pole  industry,  died 
suddenly,  J  une  12.  at  his  home  in  Brook¬ 
lyn,  N.  Y.  Mr.  Schmid  had  represented 
the  Page  &  Hill  Company  of  Minneap¬ 
olis,  Minn.,  in  the  East  for  the  past 
twelve  years,  maintaining  offices  in  New 
York.  He  became  identified  with  the 
Page  &  Hill  organization  in  the  West, 
following  graduation  from  the  Depart¬ 
ment  of  Forestry  of  the  University  of 
Minnesota  in  1920. 

►  Frederick  L.  Pierce,  one  of  the 
founders  of  Cutler-Hammer,  Inc.,  Mil¬ 
waukee,  Wis.,  died  April  16.  He  was  74 
years  of  age.  In  1897  he  was  associated 
with  Frank  R.  Bacon  in  the  establish¬ 
ment  of  the  American  Rheostat  Com¬ 
pany,  which  became  the  nucleus  of  the 
Cutler-Hammer  Electrical  Manufactur¬ 
ing  Company,  now  Cutler-Hammer,  Inc. 
Mr.  Pierce  served  the  company  as 
treasurer  for  many  years  and  afterward 
became  vice-president  and  later  chair¬ 
man  of  the  board. 

►D.  N.  Dunlop,  for  many  years  one 
of  the  most  prominent  figures  in  the 
British  electrical  industry,  died  May  30, 
following  an  operation.  He  was  67  years 
of  age.  Mr.  Dunlop  was,  perhaps,  most 
widely  known  as  director  of  the  British 
Electrical  and  Allied  Manufacturers’  As¬ 
sociation,  the  original  conception  of 
which  was  his.  After  the  association 
was  firmly  established,  he  was  inevitably 
carried  by  its  success  into  all  the  rami¬ 
fications  of  the  electrical  world,  and  he 
seized  every  opportunity,  afforded  by  the 
rising  tide  of  electrical  science  and  in¬ 
dustry,  of  advancing  the  common  cause. 
At  the  age  of  26  he  was  first  introduced 
to  what  was  then  the  latest  thing  in  the 
production  of  electrical  machinery  in  the 
Pittsburgh  works  and  New  York  offices 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company.  After  three  or  four 
years  he  returned  to  England  and  be¬ 
came  publicity  manager  for  both  the 
English  and  the  other  European  branches 
of  Westinghouse.  With  the  little  trade 
association  then  known  as  the  National 
Electrical  Manufacturers’  Association  as 
a  nucleus  the  British  Electrical  and 
Allied  Manufacturers’  Association  was 
launched  in  1911,  with  Mr.  Dunlop  as 
director  and  secretary. 


BETTER  THAN  DAYLIGHT 
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MINIMIZES  INSPECTION  REJECTS 


A  few  ten-thousandths  plus  or  minus  are  the 
limits  of  variation  this  industry  can  tolerate. 
Here  at  one  of  the  final  inspections  they  keep  a 
constant  check  to  see  how  well  their  production 
“tools”  have  done  their  work.  Rejects  are  few, 
they  have  sealed  the  profit  leaks  at  their  source 
in  the  production  line  with  Cooper-Hewitt  light. 

In  the  production  line,  glare  has  been  ban¬ 
ished.  Detail  is  quickly  seen,even  in  the  shadows. 
Eye  fatigue  is  unknown.  A  uniform  high  quality 
of  production  is  maintained  throughout  the 
shift  with  the  aid  of  the  penetrating,  soft  light 


of  Cooper-Hewitts. 

They  consider  light  purely  as  a  production 
tool.  It’s  an  unusual  production  tool  in  that  it 
directly  affects  the  efficiency  of  every  workman, 
every  tool  and  every  machine.  Demand  maxi¬ 
mum  production  efficiency  when  you  buy  light. 
It’s  yours  with  Cooper-Hewitts.  Don’t  take  our 
word  for  this,  nor  the  word  of  leaders  in  more 
than  sixty  leading  industries.  Demand  proof — a 
trial  installation  in  any  department  you  choose. 
We  welcome  the  opportunity.. .General  Electric 
Vapor  Lamp  Co.,  805  Adams  St.,  Hoboken,  N.  J. 


GENERAL  ^  ELECTRIC 
VAPOR  LAMP  COMPANY 

642  Copr.  1934,  General  Electric  Vapor  Lamp  Co. 
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in  a  time  period  depending  on  pipe  thick¬ 
ness  and  heater  capacity. 


Universal  Oscillograph 

Flexibility  is  featured  in  this  oscillograph, 
which  can  be  equipped  with  the  controls  and 
galvanometers  necessary  for  any  particular 
requirement  and  yet  permits  addition  of 


Adjustable  Speed  Power  Unit 

In  this  recently  developed  power  unit,  used 
with  constant-speed  electric  motors  to  ob¬ 
tain  infinite  speed  adjustment,  features  have 
been  incorporated  which  permit:  (1)  Speed 


Contact'Making  Voltmeter 

Responding  closely  to  system  voltage  re¬ 
quirements,  this  solenoid-operated,  contact¬ 
making  voltmeter  eliminates  needless  regu¬ 
lator  operation,  thereby  increasing  life  of 
equipment  and  reducing  maintenance  ex¬ 
pense.  An  iron  solenoid  core  is  suspended 
from  a  compensated  spring  and  is  flexibly 
coupled  to  a  pivoted  contact  beam.  The 


Dimensions  25x81x9i  in.;  weight  50  lb.; 
uses  5-in.  film.  Westinghouse  Electric 
&  Manufacturing  Co.,  East  Pittsburgh, 
Pa. 

other  controls  as  requirements  change. 
Among  the  features  are:  (1)  Simultaneous 
viewing;  (2)  film  holder  which  permits  ex¬ 
posed  film  to  be  cut  off  without  disturbing 
supply;  (3)  wide  range  of  film  speeds;  (4) 
interchangeable  galvanometers;  (5)  auto¬ 
matic  half-cycle  starting.  A  variety  of  in¬ 
terchangeable  control  panels  permit  field, 
industrial  or  laboratory  investigations. 


Speed  ratios  from  6/1  to  10/1  with  di¬ 
rect  or  remote  control;  unit  built  with 
any  make  motor;  motor  and  output 
shafts  in  line.  New  Departure  Manufac¬ 
turing  Company,  Bristol,  Conn. 

selection  before  or  after  starting;  (2)  auto¬ 
matic  low-speed-high -torque  starting;  (3) 
automatic  shifting  to  any  preselected  speed 
after  starting. 

Steel  rollers  in  automatically  adjusted 
pressure  contact  with  steel  races  transmit 
power  from  a  constant  speed  input  race  to 
an  adjustable  speed  output  race.  These 
rollers  can  be  rocked,  on  an  axis  at  right 
angles  to  their  own,  to  any  position  relative 
to  the  two  races  from  the  lowest  to  the 
highest  speed  ratio  position.  Position  of 
the  rollers,  and  therefore  output  speed,  is 
controlled  by  a  handwheel  and  direct-read¬ 
ing  dial. 

To  insure  traction  under  all  load  condi¬ 
tions  pressure  of  the  rollers  upon  the  races 
is  maintained  in  direct  proportion  to  the 
load  on  the  unit  by  means  of  an  automatic 
torque-loading  device. 


Intercommunication  System 

Radio-Tel-Phono.  Bank  Radio  Manu¬ 
facturing  Co.,  Chicago. 

A  party  calling  from  any  point  on  this 
system  can  call  to  any  other  point  and  get 
an  instantaneous  reply.  The  party  answer¬ 
ing  can  respond  from  a  distance  of  10  to  40 
ft.  from  the  speaking  unit,  in  a  normal  voice 
and  without  operating  a  switch.  Noises 
which  normally  interfere  with  regular  com¬ 
munication  will  not  carry  over  this  system, 
which  can  be  extended  along  cables  for  dis¬ 
tances  of  12  miles  or  more. 


Type  TSB-20,  used  with  feeder  voltage 
regulators;  back  connected  for  panel 
mounting.  General  Electric  Company, 
Schenectady,  N.  Y. 


contacts  on  either  side  of  this  beam  close 
control  circuits  operating  the  regulator 
when  the  solenoid  core  changes  position 
with  fluctuating  voltage. 


Stress-Relieving  Heaters 

These  electric  heaters  for  stress-relieving 
nozzle  and  seam  welds  in  high-pressure 
piping  consist  of  two  sections  arranged  for 
clamping  around  the  weld  area.  Each  sec¬ 
tion  has  nickel-chromium  elements  set  in 
refractory  plates  surrounded  by  heat  insula- 


Self-Primiiig  Pumps 

Sizes  available  1  to  2^,  3  and  4  in. 
Worthington  Pump  &  Machinery  Co., 
Harrison.  N.  J. 


Temperature  Indicator 

Without  hazard,  this  instrument  deter¬ 
mines  operating  temperatures  of  energized 
buses,  cables,  disconnects,  contact  clips  and 
transformers.  It  detects  hot  contacts,  buses 


Monobloc  pumping  units  are  now  avail¬ 
able  with  a  positive  self-priming  feature, 
known  as  the  “Hytor,”  placed  on  the  same 
shaft  with  the  motor  and  pump. 


Steel-Backed  Contact  Button 


Costing  less  than  solid  silver,  these  lami¬ 
nated  electrical  contact  buttons,  made  of 
silver  backed  up  with  steel,  are  said  to  wear 


"Falcon"  types  available;  cylindrical 
units  for  pipe  to  8  in.  diameter;  noz¬ 
zle  heaters  for  pipe  up  to  6  in.  diam¬ 
eter  (shown);  supplied  for  voltages  of 
110.  220  or  440.  H.  U.  8woboda,  Inc., 
Pittsburgh,  Pa. 


Insulated  for  voltages  to  23  kv.;  scale 
range  0  to  70  deg.  C.  above  ambient. 
Schweitzer  &  Conrad,  Inc.,  Chicago  Hi- 


Made  with  fiat  or  dome  faces;  all  sizes. 
General  Plate  Co.,  Attleboro,  Mass. 


tion  assembled  in  sheet-steel  casings.  Ther¬ 
mocouple  openings  are  provided  for  tem¬ 
perature  readings.  Area  of  the  heaters  is  well  and  not  lose  shape  when  they  vibrate 

such  that  heat  is  supplied  to  a  wide  area  or  pound  together.  Suitable  projection  areas 

above  and  below  the  weld.  Temperature  can  be  provided  for  spot  welding  them  to 

of  the  weld  is  slowly  raised  to  1,200  deg.  F.  support  members. 


of  insufficient  capacity,  and  indicates  un¬ 
equal  division  of  current  in  paralleled  bus¬ 
bars.  Readings  are  instantly  obtained  by 
placing  the  tip  of  the  instrument  in  contact 
with  the  apparatus. 
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lil^hen  Safety  is  at  Stake 


THERE  CAX  BE  NO  COMPROMISE 


Railway  signal  systems  must  be 
ready  to  function  instantly,  twenty- 
four  hours  a  day,  week  in  and  week 
out.  There  must  be  no  compromise 
in  selecting  the  materials  used.  Only 
those  in  which  the  utmost  reliance 
may  be  placed  are  worthy  of  con¬ 
sideration. 


The  dozen  or  more  Bakelite 
Molded  insulation  parts  shown  here 
are  all  used  in  the  signal  apparatus 
of  one  of  the  leading  manufacturers. 
The  photographs  clearly  indicate  the 
diversity  of  the  insulation  problems 
solved  through  the  use  of  this  one 
material. 


The  large  rectangular  terminal 
plate,  lOH '  X  69i  '  x  94',  with  thirty- 
six  metal  inserts,  illustrated  in  the 
larger  picture,  gives  an  idea  of  the 
dimensions  of  the  Bakelite  Molded 
parts.  In  the  smaller  picture,  the 
circular  part  at  the  rear  is  694'  in 
1  diameter  and  approximately  1  'thick 
overall.  All  of  the  numerous  metal 
inserts  are  firmly  embedded  in 
the  molding  operation.  All  bosses, 
through  holes,  channels,  and  re¬ 
cesses  are  also  formed  in  the  mold. 

There  is  a  type  of  Bakelite  Molded 
suitable  for  use  in  practically  every 
kind  of  electrical  equipment,  appli¬ 
ance  and  device.  These  various  types 
are  illustrated  and  described  in  the 
new  edition  of  "Bakelite  Molded” 
3M.  Write  for  this  48  page  hook — 
you  will  find  it  very  interesting  and 
in  formative. 

IJAKELITE  CORPORATION,  247  Park  Avenue.  New  York,  N.  Y . 43  East  Ohio  Street,  Chicago,  III. 

BAK.£1jIXE  GORPORAXION  OF  CANADA*  LIMITED*  163  Duffrrin  Street*  Toronto*  Ontario*  Cannein 


rm  ■oarwh  f  1  ter  »  whiten —adkO 

mat  1^1*.  It  te>  to  tew  Coraariii  iMw  to  catote  *r  •  to  wwtor  pimmm  m*  teM*  mm  at  Itetew  Ctetoteto  •  tu<  ■ 

the  material  of  a  thoijsaad  uses 
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the  tank.  This  construction  places  the 
arrester  between  the  cutout  and  the  trans¬ 
former,  clears  up  the  pole  installation,  at 
the  same  time  relainint'  all  the  protection 
of  the  true  valve-type  arrester.  A  positive 
solderless  connection  of  the  primary  line 
conductor  to  the  transformer  is  made  pos¬ 
sible  by  a  clamp-type  terminal  on  the 
arrester.  Hoth  the  terminal  and  the  line 
connection  are  inclosed  by  a  molded  insu¬ 
lation  cap. 


l*orlahl<*  Ciiiii  Welder 

Consisting  of  a  welding  gun  and  mobile 
cabinet,  housing  all  transforming,  regulating, 
contacting  and  timing  apparatus,  this  spot 
welder  is  adapted  to  work  too  bulky  to  move 
or  on  which  parts  cannot  be  reached  by  sta¬ 
tionary  machines.  Further  application  is 
found  in  assembling  work  fabricated  in  jigs. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  and  catalocs  now  uTatlable  to 
encineers  by  manufacturers  and  associations 


Two  pamphlets,  GEA-1885,  describing 
evolution  and  development,  types,  specifica¬ 
tions  and  features  of  low-voltage  secondary 
cable,  and  GEA-1662A,  giving  design  and 
construction  features  and  specifications  of 
trip-free  air  circuit  breakers,  have  been  an¬ 
nounced  by  the  General  Electric  Company, 
•Schenectady. 

“Uniform  Welds,”  booklet  142,  published 
by  the  Electric  Controller  &  Manufacturing 
Company,  2700  E.  79th  Street,  Cleveland, 
Ohio,  gives  a  discussion  of  the  fundamentals 
of  resistance  welding  and  automatic  weld 
timers.  Connection  diagrams,  current  and 
t  ime-range  data  for  this  equipment  are  given, 
as  well  as  general  data  on  resistance  welding. 

Maximum  total  core  loses  of  electrical 
sheets,  gage  tables,  etc.,  are  included  in  a 
14-page  handbook  published  by  Granite  City 
Steel  Company,  Granite  City,  Ill. 

Scovill  Manufacturing  Company,  Water- 
bury.  Conn.,  has  recently  published  a  12- 
page  bulletin  describing  its  condenser  tub¬ 
ing  alloys  and  giving  pictures  illustrating 
recommended  installation  methods.  Dimen¬ 
sions  and  specifications  for  condenser  tube 
ferrules  are  also  tabulated. 

Link-Belt  motorized  reducer,  book  No. 
1515,  discloses  the  features  of  design  of 
the  company’s  new  product,  explains  how  to 
select  the  reducers  for  all  characters  of 
service,  presents  data  on  limits  of  output 
torque,  shows  various  types  of  assemblies 
and  pictures  a  number  of  typical  applica¬ 
tion.  Link-Belt  Company,  Indianapolis,  Ind. 

Worthington  Pump  &  Machinery  Corpora¬ 
tion,  Harrison,  N.  J.,  has  announced  a  bul¬ 
letin  giving  dimensions,  specifications  and 
ratings  of  its  type  C,  CA  and  centrifugal 
pumps. 

Principles  of  operation,  connections,  char¬ 
acteristics,  features,  applications  and  spec¬ 
ifications  of  “Megger”  insulation  testing 
instruments  are  given  in  a  31-page  booklet 
(No.  1400)  published  by  James  G.  Biddle 
Company,  1211  13  Arch  Street,  Philadelphia. 
Pa. 

A  series  of  four  pamphlets  giving  con¬ 
struction.  operation  and  design  features  and 
specifications  of  centrifugal  pumps  have  been 
made  available  by  the  Worthington  Pump 
&  Machinery  Company,  Harrison.  N.  J. 
Bulletin  W-320-B1  describes  type  LG,  single- 
stage  volute  centrifugal  fire  pumps;  W-318- 
B4  describes  type  IJC,  three-stage  volute 
centrifugal  pumps,  and  bulletins  W-321-B3 
and  B4  deal  with  the  line  of  “Monobloc” 
pumps. 

Photographs  and  drawings  showing  the 
applications  of  Beco-Turner  bafRes  to  dif¬ 
ferent  types  of  boilers  are  in  a  7-page  bul¬ 
letin  announced  by  Plibrico  Jointless  Fire¬ 
brick  Company,  Kingsbury  Street,  Chicago. 

Creep  and  fractures  of  lead  and  lead  alloys 
under  long-continued  load  and  repeated 
cycles  of  reversed  bending  are  studied  in 
bulletin  No.  272  of  the  Engineering  Experi¬ 
ment  Station,  University  of  Illinois,  Urbana. 
This  publication  is  the  report  of  investiga¬ 
tions  conducted  by  the  university  in  connec¬ 
tion  with  the  Utilities  Research  Commission. 
Copies  are  50  cents  each. 

Link-Belt  Company,  Indianapolis,  has  re¬ 
cently  released  a  pictorial  32-page  book.  No. 
1425,  which  presents  its  modern  high-speed 
chain  drive  in  terms  of  what  it  has  done 
and  can  do  for  its  users.  Many  types  of 
applications,  on  both  long  and  short  cen¬ 
ters.  are  shown. 


Electric  Water  Systems 

Electrically  driven  shallow-well  pumps  and 
water  systems  for  homes,  farms,  schools,  etc., 
feature  simplicity  and  interchangeability  of 
l»arts.  A  standard  power  end  permits  motors 


Capacity  10  saxe;  throat  depths  up  to 
13  in.;  welds  in  1 /.‘J  to  1/30  of  a  second. 
Thomson-tiihh  RIei-trir  IVelfline  Co., 
I..vnn,  Mass. 


The  standard  welding  gun  can  be  fitted  with 
interchangeable  water-cooled  yokes  available 
in  standard  shapes.  A  pressure-operated 
limit  switch,  in  the  gun,  applies  current 
when  the  pressure  in  the  air  cylinder  reaches 
a  predetermined  amount.  Working  together, 
the  switch  and  weld  timer  control  current 
and  speed  up  operation  of  the  gun. 


Capacities  250  to  600  xal.  Sla-Kite 
nets,  Inc.,  Delavan,  Wis. 


to  be  changed  to  fit  pump  capacities. 
Standard  water-end  castings  provide  conver¬ 
sion  from  one  capacity  to  another  after  the 
pump  is  in  service. 


Vt  ire-Woiiii(l  Resistors 


These  cement-coated,  power,  wire-wound 
resistors  cover  practically  every  industrial 
requirement.  A  non-porous  ceramic  core 


Ariiiutiiiv  Wiiuliiij!;  Mucliiiie 

Ninety  per  ceiil  of  the  work  of  windin 
automobile  generator  armatures  is  done  I 
this  device, 
which  is  aimed 
to  turn  out  high- 
grade  work  in- 
dependently  o  f  . 

t  li  e  operator's  i  , 

skill.  The  ma-  i  I  I 

chine  is  about  j  3  f 

two-thirds  auto-  |  I 

inatic  and  has  a  I 

high  production  li 


Kulinx  ranxc  5  to  150  watts.  Iiilcrii  c 
tiuiial  KcsiNtaiicc  Cit..  I’hiliKlcIpliia,  I*a 


prevents  absorption  of  moisture, 
cement  coating  iiisures  long  life 
tremely  damp  tonditions. 


Valvt^Type  Bushing  Arr€*sler 

Used  in  a  new  line  of  distribution  trans¬ 
formers,  these  Thyrite  lightning  arresters 
are  combined  with  a  removable  pocket-type 
high-voltage  bushing,  being  sealed  in  that 
portion  of  the  bushing  that  is  external  to 


llaiKlIcs  all  large 
prudiu'tion  nuni- 
Imts  of  this  t.vpe 
arrrtature;  Style 
30-19:15  Model. 
I’.  K.  riiapintiii. 
SI .  I.ouis.  Mo. 


itliiiiiig  i,uble 

(iciiernl  Klectrlo  Co.,  Seheiiec-t ady,  N.  Y. 

Used  on  mining  machines,  reel  locomotives 
and  applications  where  cable  must  withstand 
mechanical  abrasion,  this  cable  is  provided 
with  a  tough,  abrasion-resisting  case  which 
withstands  the  action  of  alkali,  oil  and  acid. 
.\  circular  loom-woven  sheath  is  applied  over 
a  layer  of  “Glyptal”  cement  and  is  par¬ 
tially  imbedded  in  the  cement  and  the  rub¬ 
ber  insulation. 


Avatlahlp  on  transformers  to  50  kva. 
(leneral  Electric  Company,  Schenectady, 
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We  make  these  cables  in  both  Type  H 
and  unshielded  constructions,  single 
and  multiple  conductor,  and  in  a  wide 
variety  of  voltages. 

All  Roebling  Impregnated-paper- 
insulated  cables  meet  the  design, 
manufacturing,  test  and  guarantee 
specifications  prepared  by  the  High 
Tension  Cable  Committee  of  the 
Association  of  Edison  Illuminating 
Companies  in  consultation  with  the 
Insulated  Power  Cable  Engineers 
Association. 

We  would  be  glad  to  receive  your 


inquiry  regarding  these  cables  or  any 
of  the  many  other  Roebling  Electrical 
Wires  and  Cables  listed  below. 

OVER  60  OTHER  TYPES 

Power  Cabin;  Paper;  Cambric;  Rubber  »  Parkway 
Cable  »  Tree  VI' ire  *  Service  Cables  »  Station  Cables 
)»  Rubber  Covered  Control  Cables  »  Rubber  Covered 
Wires  and  Cables;  Code;  Intermediate;  30%  and  40% 
Performance;  35C0  <»«</ 40%  Performite;  Plain  Rubber 
60%  Sheath  Power  Cable  and  40%  or  60%  Sbeath  Flex¬ 
ible  Cords  »  Slow  Burning  Wires  and  Cables  »  Weather¬ 
proof  Wires  and  Cables  *  Submarine  (tables  *  Portable 
Cords  *  And  a  wide  variety  of  other  wires  and  cables. 

JOHN  A.  ROEBLING’S  SONS  COMPANY 
TRENTON,  N.  J.  Branches  in  Principal  Cities 


Roebling  Rubber 
Insulated  Cable. 


Roebling  Varnished  Cambric 
Insulated  Cable. 


ONLY  A  FINE  PRODUCT  MAY  BEAR  THE  NAME  ROEBLING 
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Hygrade 

Street  Lighting  Lamps 
are  worth  investigating 


vania 


SALEM  MASS 


FOR  OVER  30  YEARS  MANUFACTURERS  OF 
quality  lamp  bulbs 


MAKERS  ALSO  OF  SYLVAN! A  RADIO  TUBES 


BETTER  LIGHT -BETTER  SIGHT 


Recent  Rate  Changes 

Georgia  Power  Company  has  been 
ordered  by  the  state  Public  Service  Com¬ 
mission  to  reduce  its  commercial  rates 
approximately  17^  per  cent  a  year.  The 
new  rates  became  elTective  on  June  15. 
Preston  S.  Arkwright,  president  of  the 
company,  estimated  the  reduction  wouhl 
cut  approximately  $425,000  annually  of! 
the  company’s  revenues.  J.  P.  Wilhoit, 
chairman  of  the  commission,  said  the 
reduction  amounted  to  a  saving  of  from 
8  cents  to  $6.83  per  customer  per  month 
on  20  kw.-hr.  A  previous  revision  in 
commercial  rates  ordered  by  the  com¬ 
mission  resulted  in  a  $656,000  reduction. 

• 

Central  Maine  Power  Company  has 
announced  a  revision  of  electric  service 
rates  reflecting  an  annual  saving  of  more 
than  $96,000  to  domestic  and  commer¬ 
cial  users  in  nearly  200  cities  and  towns 
in  Maine. 

• 

New  Orleans  Public  Service,  Inc.,  has 
been  ordered  by  the  state  Public  Service 
Commission  to  cut  its  electric  rates  1  per 
cent,  a  reduction  amounting  to  $300,000. 
Plans  for  the  reorganization  of  the  com¬ 
pany  are  now  under  discussion  (Elf.c- 
TRiCAL  World,  June  8,  page  82).  After 
considerable  deliberation,  the  board  of 
directors  deemed  it  advisable,  under  the 
circumstances,  to  try  out  the  rate  schedule 
ordered  by  the  commission.  Following 
the  issuing  of  the  order,  the  commission 
authorized  a  state-wide  investigation  of 
electric  rates,  delegating  Senator  Huey 
P.  Long  to  act  as  special  counsel  in  the 
investigation. 

• 

Connecticut  Public  Utilities  Commis¬ 
sion  has  denied  the  petition  of  a  group 
of  residents  of  the  city  of  Hartford  re¬ 
questing  that  the*  Hartford  Electric  Light 
Company  be  ordered  to  reduce  its  rates. 
The  ch'ef  ground  of  complaint  is  an  al¬ 
leged  discrimination  in  the  rates  fixed 
for  commercial  and  industrial  uses  as 
against  those  fixed  for  domestic  use.  In 
addition  to  this  the  petitioners  complain 
that  the  entire  rate  structure  is  exces¬ 
sive  and  unreasonable.  In  its  decisi(»n 
the  commission  maintains  that  the  record 
does  not  support  conclusion  that  estab¬ 
lished  rates  are  unreasonable.  “An  ex¬ 
amination  of  the  studies  made  by  the 
Federal  Power  Commission  and  by  the 
Edison  Electric  Institute,’’  the  decision 
states,  “discloses  that  the  average  rates 
of  this  company  for  domestic  customers 
are  the  lowest  of  any  in  Connecticut,  and 
among  the  lowest  in  the  United  States.” 
The  commission  adhered  to  its  estab¬ 
lished  rule  that  before  proceeding  to  a 
full  rate  hearing  with  its  incidental  bur¬ 
den  of  expense  the  facts  of  record  must 
establish  a  prima  facie  basis  for  believ¬ 
ing  that  the  established  rate  structure  is 
unreasonable.  This  the  petitioners  failed 
to  do,  according  to  the  commission. 
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INTRODUCED  by  Allis-Chalmers  into  this  country  only  a  few  years 
ago,  the  metal* clad  type  of  switchgear  has  become  the  recognized 
standard  for  the  ultimate  in  safety  and  reliability  in  switching 
operations  ...  Allis-Chalmers  Reyrolle  Armorclad  switchgear  reduces 
installation  and  maintenance  expense,  provides  safety  to  operators, 
and  insures  continuity  of  service.  It  incorporates  the  latest  and  most 
modern  features  of  research,  design  and  construction. 

Armorclad  Switchgear  combines  into  one  metal  encased,  compound 
filled,  factory-built  and  assembled  unit,  all  of  the  necessary  apparatus 
to  make  a  complete  three  ph£ise  oil  circuit  breaker  installation.  Its 
safe  operation,  compactness  and  reliability  have  appealed  to  builders 
of  power  plants,  substations,  industrial  plants  and  office  buildings  . . . 
and  being  of  unit  construction,  completely  assembled,  it  is  easy  to  in¬ 
stall.  For  bulletin  write  to  Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

^LLIS-^H#1LMERS 
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These  Superior 
Products  Will  Fit 
Your  Needs: 

Overall  Meter  Enclosures 

For  Diversion  Prevention 

Test  Switches  and  Blocks 

For  Meters  and  Relays 

Sheet  Metal  Enclosures 

For  Electric  Apparatus 

Copper  and  Sheet  Metal 
Specialties 

For  Special  and  Specific  Purposes 

- The - 

SUPERIOR  SWITCHBOARD 
AND  DEVICES  COMPANY 


CANTON,  OHIO 

^  Been  At  It  Since  1920 


BOOK  REVIEWS 


Water  Power  Engineering 

By  H.  K.  Barrows.  McGraw-Hill  Book 
Company,  New  York,  Second  edition,  713 
pages,  illustrated.  Price,  $6. 

This  notable  book  on  water  power  has 
been  brought  up  to  date.  It  now  includes 
the  new  technical  developments,  such  as  the 
adjustable  blade  type  of  turbines,  and  in 
addition  shows  the  place  and  advent  of  new 
types  of  peak  load,  pumped  storage  and 
other  hydro  developments  brought  into  be¬ 
ing  in  recent  years.  Of  particular  interest 
is  the  rewritten  chapter  on  the  cost  and 
economic  value  of  water  power.  Actual 
plant  costs  as  well  as  a  statement  of  prin¬ 
ciples  make  the  chapter  valuable  and  in¬ 
formative  at  this  time. 

Since  this  is  a  tekt  book  for  colleges,  new 
and  revised  problems  have  been  included. 
But  this  is  more  than  a  text.  It  contains 
data,  principles  and  apparatus  to  acquaint 
hydraulic  engineers  and  others  interested  in 
water  power  with  a  complete  and  detailed 
treatise  of  water  power  in  its  several  aspects. 

• 

Metal  Statistics,  1935 

Published  by  American  Metal  Markets, 
New  York.  560  pages,  31x6  inches.  Price 
$2.00. 

This,  the  28th  annual  edition,  furnishes 
in  handy  form  a  great  variety  of  statistics, 
including  records  of  production,  consump¬ 
tion,  imports,  exports,  stocks  and  price 
fluctuations,  relating  to  finished  and  semi¬ 
finished  ferrous  and  non-ferrous  metal 
products  as  well  as  raw  materials.  In  gen¬ 
eral,  the  statistics  are  carried  through  1934. 
A  section  of  19  pages  assembles  numerous 
economic  data  on  such  subjects  as  building 
contracts,  automobile  production,  freight 
movements,  money  rates,  national  income 
and  others.  Executives,  economists  and 
statisticians  of  the  electrical  industry  who 
have  occasion  to  seek  information  in  the 
field  served  by  this  convenient  and  compact 
little  book  will  find  it  exceedingly  useful. 


Capitalism  Carries  On 

By  Walter  B.  Pitkin.  Published  by 
Whittlesey  House,  330  West  4 2d  Street, 
New  York.  282  pages.  Price,  $1.75. 

Life  will  begin  again  at  thirty  cents  on 
the  dollar  if  half  what  the  author  conjures 
out  of  the  facts  is  true.  Inflation  is  abso¬ 
lutely  inescapable  if  anything  resembling 
our  present  capitalism  is  to  survive.  And 
then  it  will  survive  only  if  measures  are 
taken  to  let  the  middle  class  survive.  Pit¬ 
kin  sets  up  his  own  definition  of  capitalism; 
it  does  hinge  on  individual  initiative,  but  of 
a  far  less  trammeled  type  than  Hoover  has 
adjured.  Big  bankers  and  big  money  are 
rated  as  destructive  of  true  capitalism  be¬ 
cause  they  pervert  it  at  the  top  of  the 
pyramid  and  the  broad  base  crumbles  as  a 
result. 

Engineers  and  mathematically  endowed 
technicalists  will  learn  how  dangerously  few 
they  are  in  number,  that  the  masses  can¬ 
not  grasp  the  arithmetic  of  large  figures 
and  fall  for  whatever  raucous  voices  tell 
them  via  the  loudspeaker,  that  more  and 
more  socially  controlled  research  is  the 
escape  from  disaster.  If  one  competent 
business  man  is  to  carry  fourteen  morons 
on  his  back  he  will  have  to  know  more 
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Greater  mechanical 
strength. 


Sustained  dielectric 
strength. 


Then  you’ll  decide 


BRASS 

bushed 


Never  age 
or  deteriorate. 


Insulators 


Hemingroy 


e  Greater  proven  economy 
and  reliability  than  ever 
before!  The  brass  bushing 
relieves  strain  of  pin  expan¬ 
sion,  gives  added  mechani¬ 
cal  strength  and  insures 
^  uniform  contact  with  pin. 
'  All  styles  made  in  clear 
I  and  brown  color.  Ratings 
up  to  15,000  volts.  Write 
for  samples.  Owens-Illinois 
Glass  Com  pany.  Hem  i  ngray 
Division,  Muncie,  Indiana. 


Controlled  uniformity 
of  product. 


Clear  and  flawless  for 
easy  inspection. 


lowys  LfSSON-tiBIC 


A^f^r  'vlfL  ^  UlS^  I 

J’ffi  od/ibbuiL 
^  /at  &imtu> 

^1>  '2' A. 

chml!^A4>/iho7iq 

Dhndjurtil^mjmfL. 
ikttJc'mtu.p  ^ 


^RGUflH  YOUR 
INSULATOR  MFGR, 

-e4l^ 

MtWEK'TlTCHte  CORR 

CORTLAND/  N.V, 


than  academic  courses  teach  him.  Pitkin 
is  a  man  after  the  heart  of  those  educators 
who  say  engineering  education  has  a  colossal 
responsibility. 

If  you  are  more  than  5  per  cent  a  suicidal 
paranoiac  do  not  read  this  book  becau'e 
it  paints  a  cataclysmic  picture,  worse  than 
grass  in  the  streets.  But  if  you  have  a 
measure  of  intestinal  fortitude  you  will  want 
to  leap  into  action  as  you  read  it  and  do 
something  to  save  for  the  nation  the  brains 
of  the  middle  class.  There  are  only  two 
other  classes — the  muddle  class  and  tlie 
puddle  class.  Maybe  even  some  leader 
will  get  from  this  book  his  inspiration  to 
give  the  professional  class  generally  a  group 
consciousness  they  can  apply  to  weld  to¬ 
gether  into  solidarity  the  only  hope  Pitkin 
sees  for  a  generation  or  two  more  of  benef¬ 
icent  capitalism. 

• 

Elements  of  Electricity 

By  Anthony  Zeleny.  Published  by  the 
McGraw-Hill  Book  Company,  330  West  4  2d 
Street,  New  York.  510  pages,  Illustrated, 
Price,  13.50. 

Professor  Zeleny,  in  this  college  text,  has 
given  a  clear  picture  of  the  interrelation  of 
various  phenomena  by  explaining  them  in 
terms  of  basic  facts  and  fundamentals.  All 
the  major  phenomena  are  explained  in 
terms  of  the  action  of  basic  elemental  elec¬ 
tric  charges  and  associated  electric  fields. 
In  this  second  edition,  treatment  of  elec¬ 
tromotive  force  impressed  on  a  stationary 
conductor  by  a  moving  magnetic  field  is 
shown  to  be  a  consequence  of  relative  mo¬ 
tion. 

One  of  the  significant  features  of  the  book 
is  the  consistent  use  of  arrows  to  repre¬ 
sent  the  direction  of  electron  movement  as 
opposed  to  the  conventional  practice  of  indi¬ 
cating  the  direction  of  current  flow.  This 
is  effected  with  minimum  confusion  and  con¬ 
tradiction  of  the  prevailing  polarity  con¬ 
ventions. 


• 

National  Association  of  Railroad 
and  Utilities  Commissioners 
1 934  Proceedings 

Published  by  the  State  Law  Reporting 
Company,  30  Vesey  Street,  New  York, 
N.  Y.  500  pages.  Price,  $6. 

The  annual  proceedings  of  the  N.A.R.L  .C. 
for  1934  are  noteworthy  in  one  respect, 
namely,  that  less  effort  was  made  in  the 
papers  and  discussions  to  cover  the  whole 
range  of  regulation  than  to  emphasize 
timely  topics.  Four  topics  of  major  interest 
to  electrical  utilities  are  treated  to  an  un¬ 
usual  degree  of  thoroughness.  These  com¬ 
prise  the  legislation  limiting  jurisdiction  of 
the  lower  federal  courts  over  regulatory 
reviews,  the  going  concern  and  reproduction 
factors  in  valuation  proceedings,  the  mat¬ 
ter  of  depreciation  and  the  recently 
instituted  regulation  by  the  Communications 
Commission.  Especially  is  the  subject  of 
depreciation  to  be  mentioned  because  there 
was  a  continuation  and  amplification  of  the 
elaborate  Wisconsin  presentation  initiated  at 
the  1933  convention.  Attorney  Reis  intro¬ 
duced  a  bibliography  of  pro  and  con  deci¬ 
sions  on  the  deduction  of  straight-line  depre¬ 
ciation  reserves  from  the  rate  base  and  this 
list  appears  in  the  proceedings. 

The  volume  records  a  new  spirit  of  co¬ 
operation  between  state  and  federal  regula¬ 
tory  agencies,  two  of  which.  Power  and 
Communications,  were  recently  admitted  to 
the  association  and  participated  actively  in 
the  discussion. 
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SURGE-PROOF 

POTENTIAL 

TRANSFORMERS 

The  marked  success  of 
Westinghouse  surge  -  proof 
distribution  transformers  in 
reducing  lightning’s  toll  of 
damaged  transformer  wind¬ 
ings  has  led  to  their  adoption 
by  many  power  companies. 

These  surge-proof  features 
can  now  be  obtained  in  poten¬ 
tial  transformers.  The  new 
Type  “VSP”  offers  the  time- 
tried  protection  of  the  built- 
in  “De-ion”  gap. 

Installed  in  localities  where 
ordinary  potential  transfor¬ 
mers  were  unable  to  with¬ 
stand  lightning  surges,  these 
transformers  have  given  more 
than  a  years’  excellent  service. 
They  are  designed  to  the 
same  high  standards  of  surge 
strength  as  the  Westinghouse 
surge-proof  distribution 
transformers. 

Get  complete  in  formation  to¬ 
day  from  Westinghouse,  Room 
!  2-N,  East  Pittsburgh,  Pa. 

\  Westinghouse 


POTENTIAL  W 
TRANSFORMERS 


SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


OTTAWA,  ILL. — Libbey-Owens-Ford  Class 
Company,  Toledo,  Ohio,  plans  installation  of 
motors,  controls,  regulators,  conveyors  and 
other  equipment  for  expansion  in  laminated 
safety  sheet  glass  plant,  Ottawa.  Cost  over 
$1,000,000,  including  machinery. 

LOS  ANGELES,  CALIF.  —  Bureau  of 
Power  and  Light  has  approved  plans  for 
new  power  substation  in  West  Los  Angeles. 
Cost  about  $70,000,  with  equipment. 

KNOXVILLE,  TENN.— Director  of  Pur¬ 
chases,  Tennessee  Valley  Authority,  will  re¬ 
ceive  bids  until  July  1  for  six  18,667-kva. 
power  transformers;  four  15,000-kva.  auto¬ 
transformers,  complete  with  tertiary  wind¬ 
ings,  etc. ;  one  regulating  transformer  for  45,- 
000-kva.  circuit,  for  two  neutral  grounding 
reactors  for  transformers,  all  for  Norris 
power  plant ;  for  three  24,000-kva.  power 
transformers  for  Wheeler  power  plant.  At 
same  time,  for  materials,  tools,  machinery, 
equipment  and  supplies  for  erection  com¬ 
plete  of  Divisions  Nos.  3  and  4  of  steel  tower 
transmission  line  from  vicinity  of  Monteagle, 
Tenn.,  to  Norris  Dam  substation;  Monteagle 
to  vicinity  of  Dayton,  Tenn.,  49.34  miles 
(Division  3),  and  Dayton  to  Norris  Dam, 
71.68  miles  (Division  4). 

MLSCATINE,  IOWA — Iowa  Electric  Com¬ 
pany,  Cedar  Rapids,  Iowa,  plans  extension 
of  transmission  line  in  Muscatine  County, 
4,4(X)-volt.  Application  has  been  made  for 
permission, 

FREDERICK,  OKLA.  — Has  authorized 
bond  issue  of  $1(X),()(X)  for  new  city-owned 
electric  light  and  power  plant.  Proposed  to 
begin  work  soon. 

SAVANNAH.  GA,— Union  Bag  &  Paper 
Corporation,  Woolworth  Building,  New  York, 
N.  Y.,  has  purchased  large  tract  of  land  at 
Savannah,  for  proposed  pulp  and  paper  mill, 
and  paper  converting  plant,  recently  re¬ 
ferred  to  in  these  columns,  and  has  engaged 
George  F.  Hardy,  309  Broadway,  New  York, 
consulting  engineer,  to  prepare  plans.  Mo- 
tor-generator  sets,  motors  and  controls,  reg¬ 
ulators,  conveyors,  electric  hoists  and  other 
equipment  will  be  installed  in  group  of 
units.  Cost  about  $3,5(X),0(X). 

DETROIT,  MICH.  —  Contemplates  exten¬ 
sions  in  city-owned  power  transmission  lines 
in  different  parts  of  municipality,  including 
power  substation  facilities,  both  overhead 
and  underground  lines.  Cost  close  to  $400.(X)0. 

PORTLAND,  ORE. — United  States  Engi¬ 
neer  Office  receives  bids  until  July  9  for 
gantry  cranes  and  steel  gates  for  spillway 
dam  and  power  house,  Bonneville  project 
(Circular  29). 

SACRAMENTO,  CALIF.— United  States 
Engineer  Office  receives  bids  until  June  25 
for  three  large  electric-operated  pumping 
nlants  for  drainage  service.  Easterly  levee, 
Sutter  by-pass,  Sacramento  River,  including 
motors,  controls,  transformers  and  acces¬ 
sories  (Specifications  6757).  Estimated  cost 
about  $450,000. 

HARTFORD,  CONN.  —  Wiremold  Com¬ 
pany,  Elmwood,  plans  two  new  multi-story 
additions,  one  to  be  used  for  manufacturing 
service.  Entire  project  will  cost  close  to 
$100,000.  with  equipment.  Greenwood  & 
Noerr,  Hartford,  are  consulting  engineers. 

ROCK  RAPIDS.  IOWA — Is  considering 
bond  issue  of  $150,000  for  new  city-owned 
electric  light  and  power  plant.  Department 
of  Public  Utilities,  F.  W.  Gingrich,  super¬ 
intendent.  in  charge. 

PITTSBURGH,  PA.— United  States  Engi¬ 
neer  office  receives  bids  until  June  28  for 
one  75-kw.  gasoline-electric  standby  gener- 


boost 

RURAL  VOLTAGE 
economically 

On  scores  of  rural  lines  the  new 
Westinghouse  BR  Booster  has 
proved  that  it  is  now  economical¬ 
ly  possible  to  maintain  a  reason¬ 
ably  normal  voltage  .  .  .  even 
during  periods  of  peak  demand. 

This  automatically  controlled 
)>ooster  is  easily  and  quickly  in¬ 
stalled  .  .  .  requires  only  a  small 
initial  investment  .  .  .  needs 
practically  no  maintenance  or 
attention. 

It  hangs  on  a  pole  just  like  a 
distribution  transformer  .  .  . 

has  no  moving  parts  except  a 
control  relay  ami  contactors.  Its 
control  cabinet  is  separated  from 
the  main  tank  and  is  readily  ac¬ 
cessible.  It  can  be  supplied  either 
voltage  or  current-controlled. 

♦ 

ff  rile  ff  eslinghou.se,  Room2-.\, 
East  Pittsburgh,  Pa.  for  com¬ 
plete  information. 

R  59004 


BR  BOOSTER 
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Rockbzsfos! 


No  break  here!  In  fact 
not  a  break  on  a  boardfull! 

i  You  can  make  any  kind  of  a  bend  on 
Rockbestos  Switchboard  Wire  with¬ 
out  cracking  or  breaking  it.  The 
reason  is  the  resilient  felted  asbestos 
wall  which  lies  just  under  the  cotton 
braid  and  takes  the  brunt  of  the 
bend  instead  of  the  braid  having  to. 
Result:  a  smooth,  unbroken  bend. 

With  this  feature  you  can  wire 
boards  faster  and  have  a  better 
looking  job  when  you’re  finished. 

Absolutely  fireproof,  too,  so  that 
switchboards  no  longer  need  to  be 
fire  hazards.  Passes  the  Under¬ 
writers’  Laboratories  standard  flame 
test  and  is  approved  by  them  and  by 
independent  insurance  companies. 

FLAME 

Stocked  in  standard  gray  sesistamt 
finish  but  available  in  *'BgAi*D 
other  colors  and  black  on 
special  order.  Companion 
wires,  too,  for  bus  work  FELTED 
and  hinge  connections.  ASBESTOS 
_ 

We’ll  send  you  a  sample 
to  test — or  perhaps  you’d  varnished 
prefer  to  order  a  500  ft.  cambric 
coil  to  try  out  right  on 
your  own  boards.  Which 
way  shall  it  be?  Rock¬ 
bestos  Products  Corpora-  SOLID 
tion,  P.  O.  Drawer  1102,  copper 
New  Haven,  Ct.  conductor 


SOLID 

TINNED 

COPPER 

CONDUCTOR 


ROCKBESTOS 

— wire,  with  permanent  insulation 


Send  me  a  sample  of  Rockbestos  Switchboard 
Wire  and  your  catalog. 


ating  unit  (Circular  411)  ;  until  July  6,  for 
one  75-kw.  hydro-electric  power  plant  for 
Montgomery  Locks,  Ohio  River  (Circular 
408). 

EAST  WINDSOR,  ONT.  — Ford  Motor 
Company  of  Canada,  Ltd.,  East  Windsor, 
affiliated  with  Ford  Motor  Company,  Dear¬ 
born,  Mich.,  has  approved  plans  for  exten¬ 
sions  in  power  plant,  including  installation 
of  three  new  steam  turbo-generator  units, 
20,000,  5,000  and  750-kw.  capacity,  respec¬ 
tively,  with  complete  auxiliary  equipment; 
high-pressure  boiler  units,  stokers,  pumps 
and  accessories.  Work  scheduled  for  com¬ 
pletion  early  in  1936.  Cost  about  $1,500,000. 

ALAMEDA,  CALIF.— Constructing  Quar¬ 
termaster,  Benton  Field,  Alameda,  plans  in¬ 
stallation  of  transformers  and  accessories, 
motors  and  controls,  electric  pumping  ma¬ 
chinery,  light  and  power  systems,  and  other 
electrical  equipment  in  connection  with  ex¬ 
tensions  and  improvements  in  local  field,  to 
be  developed  as  new  central  supply  base  for 
Army  Air  Corps  in  Pacific  Coast  area;  pro¬ 
gram  will  include  new  aircraft  machine  shop, 
hangars,  supply  buildings,  radio  building, 
fuel  storage  and  distribution  buildings,  fire 
station,  dispensary,  administration  building 
and  other  structures.  Appropriation  of  about 
$2,500,000  is  being  arranged. 

HORSEHEADS,  N.  Y.— Has  authorized 
preliminary  plans  for  proposed  new  city- 
owned  electric  light  and  power  plant.  Cost 
about  $100,000.  H.  E.  Childs,  Sayre,  Pa.,  is 
consulting  engineer. 

SAVANNAH,  GA. — Plans  installation  of 
motors  and  controls,  conveyors  and  other 
equipment  in  new  city-owned  abattoir  and 
cold  storage  plant;  refrigerating  machinery, 
compressors  and  accessories  will  be  installed 
for  latter  unit.  Cost  about  $250,000,  Menges- 
Mange,  Inc.,  1515  North  Grand  Street,  St. 
Louis,  Mo.,  is  engineer. 

BROOKLYN,  N.  Y. — Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washing¬ 
ton.  D.  C.,  receives  bids  until  June  28  for 
quantity  of  magnet  wire  for  Brooklyn  Navy 
Yard  (Schedule  5368) ;  also,  until  July  9 
for  turbo-generator  sets,  switchboards  and 
spare  parts  for  Brooklyn  and  Philadelphia, 
Pa.,  Navy  Yards  (Schedule  5362L 

BOSTON,  MASS.— Public  Works  Officer, 
Navy  Yard,  plans  early  call  for  bids  for 
extensions  and  improvements  in  local  yard, 
including  modernization  and  expansion  in 
electric  light  and  power  systems,  to  cost 
$153,900;  improvements  in  power  station  and 
refrigerating  plant.  $48,600;  modernization 
and  improvements  in  shops  and  other  struc¬ 
tures,  $491,800;  improvements  in  waterfront 
structures.  $228,000.  Appropriations  have 
been  approved. 

DENVER,  COLO. — Bureau  of  Reclama¬ 
tion.  Denver,  asks  bids  until  July  1  for  steel 
platforms,  gratings,  cable  and  Ws  supports 
and  air  duct  framing  for  Boulder  power 
plant,  Boulder  Canyon  project,  Arizona- 
California-Nevada  (Specification  691-D)  ; 
until  July  8  for  four  75-ft.  by  23-ft.  roller 
gates,  with  complete  operating  mechanisms 
for  All-American  Canal  headworks.  same 
nroject  (Specification  631)  ;  until  July  12 
for  mechanical  apparatus  for  desilting  basins 
at  Imperial  Dam  and  Desilting  Works.  All- 
American  Canal,  same  project  (Specifica¬ 
tion  635). 

SAN  MATEO.  CAL. — Has  plans  under 
way  for  new  ornamental  street-lighting  sys¬ 
tem  in  Hayward  Park  district.  Proposed  to 
ask  bids  soon.  E.  P.  Wilsey,  city  manager, 
in  charge. 

BALTIMORE,  MD.— Frank  L.  Wight  Dis¬ 
tilling  Company  has  approved  plans  for  new 
multi-story  building  at  Loreley,  near  Balti¬ 
more.  Cost  about  $100,000,  with  equipment. 

WASHINGTON,  D.  C.— Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
Washington,  receives  bids  until  July  5  for 
quantity  of  electric  cable  for  Eastern  and 
Western  Navy  Yards  (Schedule  5371). 


Raleigh  Calked  Ship 
at  Trinidad  ♦  ♦  ♦ 


Asphalt,  now  used  for  electrical  insula¬ 
tion,  was  just  calking  material  for  Sir 
Walter  Raleigh's  ships  in  1617.  Raleigh, 
sick  and  broken  after  an  unsuccessful 
South  American  expedition,  was  on  his 
way  back  to  England  and  execution. 
He  found  the  asphalt  from  the  pitch 
lake  at  Trinidad  ^ood  calking  material 
for  the  seams  of  his  ships. 

The  same  asphalt  lake  has  supplied  the 
principal  base  for  varnishes  and  com¬ 
pounds  used  in  the  world’s  electrical 
machines — and  many  miles  of  road 
surface.  Some  asphalt  for  electrical 
insulation  now  comes  from  mined  gil- 
sonite,  and  some  from  oil  refineries. 


Research  has  brought  to  light 
many  curious  as  well  as  valuable 
facts  about  materials  for  electrical 
insulation.  And,  for  50  years, 
Westinghouse  has  maintained 
constant  research  to  develop  the 
finest  possible  insulation.  West¬ 
inghouse  insulating  materials  are 
made  to  keep  your  equipment  on 
the  job.  Make  your  insulation 
dependable  .  .  .  specify  Westing- 
house.  Send  for  new  booklet 
C-2033,  “Making  Insulation  Fit 
the  Job.’’  Address  Westinghouse 
Electric  &  Manufacturing  Co., 
Dept.  100,  East  Pittsburgh,  Penn  a. 


Varnishes  •  Cemenb  -  Compounds  - 
Treated  and  Untreated  Fabrics 
and  Papers  -  Micas 

♦ 

W^tin^ouse 

INSULATING 

MATERIALS 
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Name  an 


ything  and 

everything  from  the  top  of  the  pole  to  the  bottom  of  the  hole  .  .  .  Pole!^. 
Crossarms.  Hardware  .  .  .  You’ll  find  it  readily  available  from  Graybar. 


I  UULO... Heavy  construction  tools. 
Earth  borers  and  trailers  . . .  Lighter  tools.  Spoons,  peavies,  canthooks. 
Belts  and  gloves.  Pliers.  Graybar  not  only  supplies  the  pole, but  everything 
necessaiy-  to  set  it  up.  What  you  want  when  and  where  you  want  it. 


UIIULIlUllUUnU  mn  I  LniftI _ underground  ma 

terials,  too.  Clay  and  fibre  conduit.  Pipe  pushers  and  Ozite  com¬ 
pound.  These  are  only  a  few  of  the  many  items  brought  to  you  by 
Graybar.  Graybar  brings  you,  too,  a  friendly  understanding  of 
your  problems  and  long  experience  in  meeting  utility  needs. 


OFFICES  IN  77  PRINCIPAL  CITIES.  EXECUTIVE  OFFICES:  GRAYBAR  BUILDING,  NEW  YORK,  N.Y. 
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FROM  RIDGE  TOlRIDGE 
THRU  VIRGIN  FOREST 

OX  sleds  in  the  Appalachians,  pack  mules  on  the  slopes  of  the  Andes,  camels 
across  the  Asian  desert,  buffalo  carts  in  India — primitive  means  of  transpor¬ 
tation  often  have  to  be  used  for  the  materials  of  modern  construction.  This  a  de-  1 32  K.V,  Line  for  Appalachian  Electric 

signer  must  reckon  with  in  advance.  High  ridge  or  deep  canyon,  virgin  forest.  Power  Co.,  West  Virsinia 

unbridged  and  turbulent  river— whatever  the  terrain,  his  towers  and  cables  must 
be  not  only  adapted  to  the  service  in  view  but  capable  of  being  brought  to  the 
site.  In  thirty  years  of  designing  for  electric  transmission  projects,  American 
Bridge  Company  engineers  have  encountered  many  problems  and  accumulated 
a  fund  of  highly  useful  experience,  which  can  always  be  drawn  upon  as  needed. 

AMERICAN  BRIDGE  COMPANY 

GENERAL  OFFICES:  FRICK  BUILDING  •  PITTSBURGH,  PA. 

Baltimor*  Boston  Chiesgo  Cincinnati  Clavoland  Danvor  Detroit  Duluth  Minneapolis  Now  York  Philadelphia  St.  Louis  Salt  Lake  City 
Pacific  Coamt  Dirntributoxa:  Columbia  Steel  Company,  San  Francisco  •  Export  Diatributora:  United  States  Steel  Products  Company,  New  York 
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For  ready  reference,  weston  has  combined.  Every  user  of  panel  instruments  should 

under  one  cover,  complete  data  on  the  2,  have  this  booklet  available  whenever  in- 

3,  and  4-inch  line  of  panel-type  indicating  strument  problems  arise.  Copies  now  are 

instruments.  This  new  bulletin  includes  available  and  will  be  sent  to  instrument 

specifications,  dimensional  drawings,  illus-  users  on  request.  .  .  .  Write  for  your  copy 

trations  and  prices  of  all  AC,  DC,  rectifier  today.  .  .  .  Weston  Electrical  Instrument 

type  and  thermocouple  instruments,  in  Corporation,  578  Frelinghuysen  Avenue, 

both  round  and  rectangular  shapes.  Newark,  New  Jersey. 
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CRANE 


STEEL 

FOR  UTILITIES 


CRANE 

CRANE  CO.,  GENERAL  OFFICES:  836  S.  MICHIGAN  AVE.,  CHICAGO,  ILLINOIS  •  NEW  YORK:  23  W.  44TH  STREET 

Branches  and  Sales  Offices  in  One  Hundred  and  Sixty  Cities 


Crane  216-P  Steel  Valve 


Crane  1245-D  Flanged 
Steel  Elbow 


SCREWED  VALVES  AND  FITTINGS 

Scientifically  designed,  rigidly  tested,  painstakingly 
manufactured  to  give  you  the  last  ounce  of  value  for 
your  dollar.  Crane  screwed  end  valves  and  fittings 
of  steel  give  new  strength  and  utility  to  your  piping. 
Operating  and  maintenance  costs  find  new  low  levels, 
because  Crane  materials  are  built  to  fit  your  purposes 
and  to  stay  on  the  job  year  after  year. 


FLANGED  VALVES  AND  FITTINGS 

For  high  pressure  and  high  temperatures  Crane  steel 
flanged  valves  and  fittings  partake  not  only  of  Crane 
quality  as  to  metals  but  have  many  advantages  in 
design.  Installation  is  made  easy,  maintenance  is 
made  easy;  and  yet  there  is  a  strength  and  stamina 
to  defy  the  severest  service  you  could  ask.  Facings 
available:  male  and  female,  tongue  and  groove,  welded, 
ring  joint  and  others. 


WELDING  VALVES  AND  FITTINGS 

Crane  Cast 

Valve  with  Crane  factory-fabricated  steel  welding  fittings  and 
^^ends^  valves  are  characterized  by  farsighted  design  which 
includes  uniform  circular  sections,  full  diameters,  true, 
round, machine-beveled  ends,  reinforced  crotches,  and 
ample  tangents.  The  steel  of  which  they  are  made  is 
noted  for  its  resistance  to  temperature,  shock,  strains, 
and  its  easy  weldability. 


Crane  304-D  Steel  Tee 


Crane  Flanged  Steel 
Gate  Valve 


Crane  No.  352-F. 
IV elding  Elbow 


VALVES,  FITTINGS.  FABRICATED  PIPE,  PUMPS,  HEATING  AND  PLUMBING  MATERIAL 
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Here's  a  Waif-  to 


CUT  T«E  COST 

1^^.  of  dead-ettdinq- 
^S^szticr//  condnctois 


0-B  Universal  Strain  Clamp  No. 
78500 — without  ball-socket  eye. 
No.  78501 — with  ball-socket  eye. 
{Fully  described,  page  69  of 
your  new  O-B  catalog  No.  21. ) 


The  O-B  Universal  Strain  Clamp  is  designed  especially 
to  save  dollars  in  the  cost  of  dead-ending  small  con¬ 
ductors.  Not  only  does  the  low-cost  of  the  clamp  effect  a 
saving,  but  additional  short-cuts  of  expense  are  made  pos¬ 
sible  in  the  simplification  of  stocking  problems,  purchas¬ 
ing,  and  accounting.  This  one  clamp  fits  51  cables  ranging 
in  size  from  No.  6  to  4-0  capacity,  including  the  equivalent 
sizes  in  aluminum,  copper-clad,  and  steel  cables.  This 
one  type  and  size  of  clamp  will  serve  for  dead-ending 
farm  lines,  outlying  distribution  lines,  and  low-current 
transmission  wires.  It  also  finds  a  welcome  in  clamping 
overhead  ground  wires  and  sub-station  bus  cables. 

You  will  find  the  clamp  light  in  weight  and  very  efficient. 
The  conductor  seats  firmly  in  a  modified  “V”  groove,  and 
the  radii  of  seat-curvature  decreases  as  the  keeper-piece 
is  approached.  These  two  elements,  in  combination,  de¬ 
velop  high  slip-strength  without  injury  to  the  cable.  On 
test,  gripping  strength  in  excess  of  10,000  lbs.  is  developed. 

Here  is  a  clamp  that,  each  year,  will  save  hundreds  of 
dollars  in  dead-ending— a  clamp  that  goes  up  a  little  easier 
and  holds  a  little  more  than  most  clamps  of  this  type. 


Linemen  find  the  work  of  install¬ 
ing  the  O-B  Universal  Clamp, 
much  easier;  for  the  clamp  does 
not  cock  when  they  “pull  in”  the 
conductor. 


1739H 


Mansfield 


Canadian  Ohio  Brass  Co.  Limited 


Niagara  Falls,  Ontario.  Canada 

New  York  •  Philadelphia  •  Boston  *  Pittsburgh  •  Chicago  •  Cleveland 
Atlanta  •  Dallas  •  Los  Angeles  •  San  Francisco  •  Seattle 
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TODAY’S 
METERING 
REQUIREMENTS 
INDOORS 
;OR  OUTDOORS 


cm^an- 


DETACHABLE  METERS 


^  The  basic  requirements  for  metering  to-day 
are:  (1)  Enclosed  wiring;  (2)  Interchangeability 
for  indoor  and  outdoor  installations;  (3)  Low 
installation  cost;  (4)  Low  operation  and  mainte¬ 
nance;  (5)  Protection  against  energy  diversion; 
and  (6)  Full  registration  of  all  loads. 

Only  detachable  metering — and  the  Westing- 
house  CS  Detachable  Meter  in  particular — assures 
the  most  successful  and  economical  answer  to  these 
six  basic  meter  requirements. 

1  Detachable  metering  is  designed  specifically 
for  enclosed  wiring — indoors  or  outdoors. 

2  Detachable  metering  is  truly  interchangeable. 
Only  one  type  of  housing  is  needed  for  any  installation 
.  .  .  for  any  make  of  meter  .  .  .  indoors  or  outdoors. 
No  additional  enclosures,  test  facilities  or  other 
auxiliary  devices  are  required. 

3  Low-cost  installation  is  synonymous  with  de¬ 
tachable  metering.  To  install,  just  plug  the  meter 
into  its  socket  like  a  radio  tube.  There  are  no  con¬ 
nections  to  make  or  disturb. 

4  Once  installed — A  CS  detachable  meter  can  be 
practically  forgotten  except  for  reading.  Even  the 
bearing  at  the  bottom  of  the  moving  element  needs 
no  periodic  inspection  or  replacement. 

5  Since  the  socket  of  the  detachable  meter  is 
mounted  directly  in  conduit,  and  the  meter  element 
allows  full  visual  inspection,  there  is  little  possibility 
of  tampering — indoors  or  outdoors — without  leav¬ 
ing  readily-detected,  tell-tale  evidence. 

H  The  CS  detachable  meter  assures  straight-line 
accuracy  up  to  300  per  cent  rating  regardless  of 
location  or  weather  conditions. 

R  57027 


Wsstin^house 
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0  Now  you  can  extend  your  voltage 
regulation  to  rural  and  suburban  feeders 
and  other  circuits  where  such  regulation 
was  hitherto  uneconomical. 

The  Westinghouse  Type  SS  induction 
regulator  costs  30  percent  less  than  the 
conventional  type  of  the  same  capacity 
— yet  gives  equally  satisfactory  perform¬ 
ance  in  this  application.  This  regulator 
is  available  in  12  or  24  Kv-a.  capacities 
for  either  2400  or  4800-volt  service. 

In  addition,  practically  no  maintenance 
is  required.  All  moving  parts  are  under 
oil  and  primary  and  secondary  relay 
contacts  are  so  lightly  loaded  that  long 


life  is  assured  and  periodic  inspection 
and  cleaning  is  unnecessary. 

A  further  feature  of  this  regulator  is  the 
unique  line-drop  compensator  included 
in  the  primary  relay.  This  simple,  ac¬ 
curate  device  provides  both  resistance 
and  reactance  compensation. 


Westtn^ouse 

FOR  COMPLETE  INFORMATION,  ADDRESS  WESTINGHOUSE,  ROOM  2-N, 


#  24  Kv-a.  Type  SS  induction 
regulator  with  panel  box  open, 
showing  accessibility  of  auto¬ 
matic  controls. 


EAST  PITTSBURGH.  PA. 
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Above— 'Two  B&W  Type  B  Pulverizers  direct-firing  a  central-station  boiler.  Upper  left— B&W  Inter¬ 
tube  Pulverized-Cool  Burners  firing  through  a  Bailey  Water-Cooled  Furnace  Wall.  Lower  left— A 
large  B&W  Type  B  Pulverizer  in  on  Eastern  plant.  Right — B&W  Stud-Tube  Slag-Screen  in  a  central- 
station  boiler. 


Since  1929,  The  Babcock  &  Wilcox  Company  has  developed  the 
following  products  or  services  suitable  for  centroUstotion  service 


1.  Two  new  types  of  boilers 

One,  o  complete  boiler  unit  with  integral  water-cooled  furnace, 
available  in  moderate  capacities  and  especially  adapted  to  mod¬ 
ernization  programs. 

2.  B&W  Steam  Scrubber 

Reduces  solids  and  moisture  in  steam  to  greatest  extent  possible 
to  date. 

3.  Boiler  and  Furnace  Slag  Screens 
Minimizes  slagging  of  boiler  tubes. 

4.  Bailey  Stud-Tube  Wall 

Extends  the  economical  range  of  water-cooling  boiler  furnaces. 

5.  B&W  Insulating-Firebrick  Casing-Panel  Construction 
A  thin,  light-weight  casing  for  boilers  and  furnaces. 

6.  An  improved  direct-firing  pulverized-coal  system  for  the  complete 
range  in  boiler  sizes. 

7.  Combination  Fuel  Burners 

For  efficiently  burning  two  or  more  fuels  singly  or  simultaneously. 

8.  A  50-Ton  Coal  Pulverizer 
The  World's  largest. 

9.  B  &W  Fusion-Welding  process 

The  first  fusion-welding  process  developed  by  a  boiler  manufacturer. 

10.  A  1,200  Deg.  Fahr.  Superheater 
For  experimental  work. 


These  developments  place  the  Company  in 


a  better  position  thar.H 
ever  before  to  furnish  not  only  boilers  but  also  complete  steam*gener  H 
ating  units  with  fuel-preparation  and  burning  equipment,  furnaces, 
super-heaters,  economizers,  and  air  heaters.  The  components  of  these^j. 
complete  units  are  the  Company's  own  design  and  are  sold  and  fabri-^^ 
cated  under  a  single  guarantee,  whereby  purchasers  are  assured  of)n 
undivided  responsibility  for  the  performance  of  the  complete  unit.er 


Individual  components  are  illustrated  and  briefly  described  in  Bulletin^ 
G-2-A.  Copies  may  be  had  on  request.  The  Babcock  &  Wilcox  Company 
...  85  Liberty  Street . .  .  New  York,  N.  Y. 


•  /■ 


• 


; 


•y. . 


■  W;' 


this  town  has 


More  criminals  land  in  the  law’s  grip  —  and  more  promptly — in  60  states, 
counties  and  cities  where  Western  Electric  Police  Radio  is  on  the  force. 

This  apparatus  provides  instantaneous  communication  between  head¬ 
quarters  and  police  cars.  It  is  dependable  day  and  night.  A  former  New 
York  City  police  commissioner  says  that  one  radio  patrol  car  is  more  effec¬ 
tive  than  eight  patrolmen  afoot! 

For  increased  protection  of  your  home  town,  your  police  deserve  the 
swift  striking  power  of  this  apparatus  which  was  pioneered  by  the  makers 
of  Bell  Telephones.  Urge  your  local  authorities  to  provide  it! 


. .  .  Headquarters 
broadcasts  the 
alarm. 


.  .  .  Radio  Patrol 
Cars  pick  it  up! 


Western  Electric 


DISTRIBUTORS: 
GRAYBAR  ELECTRIC 
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GULF 
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Refined  by  Gulf^s  Multi-Sol  Process 


Above  is  a  sam¬ 
ple  of  the  orisi- 
oal  charge  of  lub¬ 
ricating  stock  as 
it  goes  to  the  Mul¬ 
ti-Sol  plant. 


Here  is  the  quan¬ 
tity  of  carbon  and 
sludge,f9tming 
impurities  re¬ 
moved  by  theMul- 
ti-Sol  process. 


The  third  test 
tube  contains  the 
solid  paraffin  wax 
removed  by  this 
efficient  refining 
process. 


Above  is  shown  the  quantity 
of  the  pure  Gulflube  Motor 
Oil  after  dewaxing,  filter- 
ini;,  etc.,  secured  from  the 
original  lubricating  stock 
fraaionated  from  the  crude. 


'  -—1  ^ 

I  i 


us«i 


H  Us* 

'CM 


Above  is  a  general  view  of  Gulfs  new  Multi- 
i>lant  at  the  Girard  Point  Refinery.  Phila* 
-elr  iia.  Pa. 


6  REASONS  WHY 

NO  OTHFR  MOTOR  OIL  OF  ITS 
PRICE  GIVES  YOU  ALL  THESE 
QUALITY  POINTS 

1.  HIGHER  MILEAGF — high  resistance 
to  oxidation — non-sludging — extra  long 
life. 

2.  LOW  CARBON  RESIDUE  shows  pre¬ 
mium  quality  for  paraffinic  base  oil. 

3.  EASY  STARTING  and  resistance  to 
heat  due  to  high  true  viscosity  index. 

4.  ZERO  POUR  TEST — wax  aaually  re¬ 
moved — no  wax  crystal  poisons  added. 

5.  HIGH  FILM  STRENGTH— a  pure  nat¬ 
ural  mineral  oil — no  iniurious  compounds 
added — will  not  corrode  new  alloy  bear¬ 
ings. 

6.  ECONOMICAL  LUBRICATION  due 
to  these  quality  points. 


The  photograph  above  shows  the  quantity  of  carbon  that  is  removed 
by  the  Conradson  carbon  residue  test  when  applied  to  a  gallon  of 
the  new  Gulflube  Motor  Oil  and  a  gallon  of  another  widely  dis¬ 
tributed  brand  of  motor  oil. 


FLEET  OPERATORS  CAN  NOW  USE 
A  PREMIUM  QUALITY  OIL  WITHOUT 
PAYING  PREMIUM  PRICE . 


JT  The  new  Gulflube  is  the  only  motor  oil  made  by 
\proces$  and  sold  at  25c  per  quart  at  service  stations.  Jf 

NOW  truck  and  commercial  car  operators  can 
afford  to  use  a  premium  quality  motor  oil! 
The  new  Gulflube  motor  oil,  made  by  Gulf’s 
Multi-Sol  process,  is  now  available  to  fleet  oper¬ 
ators  at  no  higher  price  than  they  are  accustomed 
to  paying  for  oils  refined  by  less  efficient  methods. 

The  Multi-Sol  process  makes  Gulflube  a  pre¬ 
mium  oil  in  every  respect.  In  this  process,  solvents 
of  two  opposite  actions  are  used.  One  action 
dissolves  out  the  impurities  in  the  lubricating 
stock  refined  from  the  crude  oil — tars,  gum  and 
carbon  forming  compounds — and  settles  them 
to  the  bottom  of  the  extraction  tanks.  The  other 
action  selects  the  desirable  parts  of  the  oil  and 
floats  them  to  the  top.  This  selected  oil  is  then 
"skimmed  off,"  thoroughly  dewaxed  and  filtered ' 
— to  form  the  finest  motor  oil  ever  offered  at  its 
price. 

Try  this  extraordinary  new  oil  in  your  equip¬ 
ment.  You  will  be  pleased  with  the  results.  j 

GULF  REFINING  CO.,  Pittsburgh,  Pa. 


District  Sales  Offices:  Boston 
New  Orleans  ■  Houston 


New  York 
Pittsburgh 


Philadelphia 

Louisville 


GULF  REHNING  COMPANY  E.W.-6 
3800  Gulf  Building,  Pittsburgh,  Pa. 

Please  send  me  complete  information  and 
price  quoutions  on  the  new  Gulflube  Motor 
OU. 


Company . 
Address . . 


and 


FASTER 


WRITES  CIPHERS 
AUTOMATICALLY 


#  There  is  ho  cipher  key  on  a  Burroughs. 
All  Burroughs  Adding  Machines  write 
ciphers  automatically.  Since  business 
figures  involve  so  many  ciphers,  a  large 
percentage  of  the  work  is  done  on  a 
Burroughs  without  touching  a  key. 


ELIMINATES 
NEEDLESS  MOTIONS 


•  To  subtract,  touch  the  minus  bar.  To 
add,  touch  the  plus  bar.  To  correct  a 
wrong  key  depression  in  any  column, 
touch  the  right  key  in  that  column.  To 
take  a  total,  touch  the  total  key.  It's 
just  that  simple,  fast  and  easy. 


PERMITS  MANY 
SHORT<uCUTS 


•  Burroughs’  keyboard  is  built  for  speed. 
Two  or  more  keys  and  the  motor  bar  can 
be  depressed  at  one  time.  This  often 
permits  adding  or  subtracting  an  entire 
amount  by  a  single  stroke. 


This  new  Burroughs  Is  so  fast,  simple 
and  easy  to  operate — it  offers  so 
many  time  and  money  saving 
advantages — you  will  surely  want 
to  see  it  demonstrated  on  your 
own  work.  Call  the  local  Burroughs 
office  today,  or  write  direct  for 
illustrated,  descriptive  folder. 

Burroughs  Adding  Machine  Company 

DETROIT,  MICHIGAN 


BURROUGHS  ADDING  MACHINES 

ADD  •  SUBTRACT  •  MULTIPLY 


ACCOUNTING  AND  CALCULATING  MACHINES  •  TYPEWRITERS  •  CASH  REGISTERS  •  CORRECT-POSTURE  CHAIRS  •  SUPPLIES 
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THE  SOCONY-VACUUM 
MEETS  FOR  ITS  69^^  YEAR! 


Above  is  shown  a  group  of  Socony- 
'  Vacuum  Industrial  Engineers  who 
met  in  New  \'ork  recently  to  exchange 
information.  Across  the  table  they  dis¬ 
cussed  solutions  which  they  had  found 
to  difficult  lubricating  problems  in 
plants,  large  and  small,  throughout 
America. 

This  meeting  is  not  cited  because  it  is 
unusual.  This  interchange  of  practical 
lubricating  knowledge  has  been  going  on 
forneaily  seven  decades.  In  63  countries 
of  the  world.  Thus,  Socony-Vacuum 
service  keeps  step  with  industry,  world- 
'side,  in  its  every  phase. 


THE  SUM  OF 

W THESE  FOUR  SAVINGS 

r  k 


1.  REDUCED  POWER  CONSUMPTION 

2.  MORE  CONTINUOUS  PRODUCTION 

3.  DECREASED  MAINTENANCE 

4.  LOWER  LUBRICATION  COSTS 


=  LUBRICATION 
PROFIT 


In  1934  more  than  15,000  plants  in¬ 
vited  our  counsel  in  seeking  the  answer 
to  bothersome  plant  problems.  Often, 
our  engineers  found  we  had  helped  on 
similar  jobs  in  another  city,  another 
state,  or  abroad.  Our  Industrial  Library, 
showing  solutions  found  for  25,000 
difficult  lubricating  problems,  is  un¬ 
rivaled. 

Lubricants  “scientifically  made — cor¬ 
rectly  applied”;  this  is  the  very  foun¬ 
dation  of  the  Socony-Vacuum  Lubrica¬ 
tion  Profit  idea.  For69years  “The  School 
of  Experience”  has  contributed  to  their 
manufacture,  and  to  their  application. 


Socony-Vacu urn’s  Complete  Line. ..69  Years  of  Know  How 
...are  Vital  Factors  in  Building  Lubricating  Profits 
Today  in  Thousands  of  American  Plants. 


THE  BACKGROUND  OF 


THESE  9  IMPORTANT 
FACTORS 


SocoNY -Vacuum  Oil  Co 


STANDARD  OIL  COMPANY  OF  NEW  YORK  cVACUUM  OIL  COMPANY*  WADHAMS  OIL  COMPANY 
WHITE  STAR  REFINING  COMPANY  •  LUBRITE  REFINING  CORPORATION  •  WHITE  EAGLE  OIL  CORPORATION 
MAGNOLIA  PETROLEUM  COMPANY  •  GENERAL  PETROLEUM  CORPORATION  OF  CALIFORNIA 


RESOURCES 

25  refineries.  6,988  miles  ot  pipe 
lines,  ample  warehousingcont  rib' 

ute  to  Socony-Vacuum  service. 


RAW  MATERIALS 

SoconyoVacuum  has  access  to  the 
finest  crude  oils  of  every  type; 
from  every  country  of  the  world. 


MECHANICAL  KNOWLEDGE 

Over  2,500  makers  of  equipment 
consult  with  us  annually  about 
lubrication  for  new  machinery. 


INDUSTRIAL  KNOWLEDGE 

Socony-Vacuum  engineers  are 
in  constant  contact  with  15,000 
industrial  plants  in  every  line. 


LUBRICATION  DATA 

Socony-Vacuum  maintains  the 
largest  library  of  industrial  lu¬ 
brication  data  in  existence. 


A  PROGRESSIVE  POLICY 


Industry  almost  always  finds  that 
the  controlled  use  of  high-grade 
Gargoyle  Lubricants  pays  for  itself 
many  times  over  and  that  they  ac¬ 
tually  cost  less  to  use  than  ordinary 
lubricants.  But  for  such  equipment 
as  does  not  justify  the  highest- 
grade  lubricants,  Socony-Vacuum 
engineers  will  recommend  a  lower- 
priced  lubricant  consistent  with 
true  economy. 

Socony-Vacuum,  with  a  complete 
line  of  products,  can  supply  lubri¬ 
cants  best  fitted  for  requirements 
of  the  individual  lubricating  job. 


SOUND  ENGINEERING 

One  large  American  buyer  tayi: 
“Your  men  know  more  about 
/Aetr  business  and  more  aboutoan 
than  anyone  wehave  dealtwitb. 


A  COMPLETE  LINE 

No  matter  what  the  industrial 
requirement,  we  can  meet  it. 
Socony-Vacuum  service  does 
not  need  to  compromise. 


ELECTRICAL  WORLD  >  JUNE  22,  1935 


(1641)  87 


^  p  have  proved  through 

OD  y^ars  of  Service 

that  their  design,  materials 
and  construction  justify 

^'Uncond i  tionally^  ^ 
Guaran  teed 

Tex„pleton^^&Co.L.d. 


f^rapo 


PRODUCTS 


HEMINGRAY  Z  GLASS 
INSULATORS 


PRODUCT  INDEX 


Through  Gragbar^o  '‘^76  Warehoi 


AIR  COMPRESSORS 

AllU-Chslmcn  Mfc.  Co..  Milwaukee.  WU. 

air-conditioning  equipment 

Frlctdaire  Corp..  Duyton,  Ohio. 

Oenerul  Electric  Co.,  Schencctadr,  N.  Y. 
KeleiiMitor  Corp.,  Detroit,  Mich. 

M'eotinKhonse  E.  A  M.  Co.,  E.  PittaburKh,  Pa. 

ALLOTS.  NICKEL 

International  Nickel  Co.,  New  York,  N.  Y. 

AMMETER,  CLIP-ON 

Colombia  Elec.  Mf^.  Co.,  CleTcland,  Ohio 
Ferranti,  Inc.,  New  York.  N.  Y. 

ANALYSES.  REVENUE 

Recordlnc  A  Statistical  Corp.,  New  York.  N.  Y. 

ANCHORS.  GUT 

Chance  Company,  Ceniralia,  Mo. 

Everstick  Anchor  Co.,  Fairfleld,  Iowa. 

Hubbard  A  Co.,  PittsburKh,  Pa. 

Kearney  Corp.,  James  R..  St.  Louis,  Mo. 

IJne  Material  Co.,  South  Milwaukee,  M’ls. 

APPLIANCES.  HEATING 

General  Electric  Co.,  Schenectady,  N.  Y. 
Graybar  Eleetrie  Co.,  New  York,  N.  Y. 

BATTERIES.  STORAGE.  ALL  APPLICATIONS 
Electric  Storace  Battery  Co.,  Phlla.,  Pa. 

Gould  Storage  Battcir  Co..  Depew,  N.  Y. 

USL  Battery  Corp.,  Niagara  Falls,  N.  Y. 

BATTERIES.  STORAGE.  AUTOMOTIVE 
Firestone  Tire  A  Rubber  Co.,  Akron,  Ohio. 

USL  Battery  Corp.,  Niagara  Falls,  N.  Y. 

BATTERY  CHARGING  APPARATUS 

General  Electric  Co.,  ^henectady,  N.  Y. 

BELTS,  LINEMEN’S 

Davis  Emergency  Eqpt.  Co.,  New  York,  N.  T. 

BLOCKS.  LINEMEN'S  CABLE  STRINGING 
IVestem  Block  Co.,  I.ockport.  N.  Y. 

BLOCKS.  METER  TEST 

Slates  Company,  Hartford,  Conn. 

BOILERS.  STEAM 

Babcock  A  11'IIcoz  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co..  New  York.  N.  Y. 

BOXES.  FUSE 

G  A  IV  Elec.  Specialty  Co.,  Chicago,  III. 
General  Electric  Co.,  Bridgeport,  Conn. 

BRACES  A  STRAIN  INSULATORS,  WOOD 
Hubbard  A  Co..  Pittsburgh,  Pa. 

BRACKETS  A  WIREHOLDERS.  INSULATED 
Hubbard  A  Co..  Pittsburgh,  Pa. 

BRUSHES.  CARBON 

Morganite  Brush  Co.,  Ix>ng  Island  City,  N.  Y. 
National  Carbon  Co.,  Cleveland,  Ohio. 

BURNERS,  OIL.  GAS.  PULVERIZED  FUEL 
Babcock  A  Wilcox  Co.,  New  York.  N.  Y. 
Combnsion  Engineering  Co.,  New  York,  N.  Y. 

BUS  BAR  SUPPORTS 

Bumdy  Engineering  Co.,  New  York,  N.  Y. 
General  Electric  Co..  Schenectady,  N.  Y. 
Pacifle  Elec.  Mfg.  Corn.,  San  Franeiseo,  Cal. 
Schweitzer  A  Conrad,  Inc.,  Chicago,  III. 

BUS  BARS  A  TUBES  ! 

American  Brass  Co..  Waterbary,  Conn. 

CABLE.  ALUMINUM 

Aluminum  Co.  of  America,  Pittsburgh,  Pa. 
General  Cable  Corp.,  New  York,  N.  Y. 

CABLE.  NETWORK 

Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y 
American  Steel  A  Wire  Co.,  Chicago,  III. 
Rockbestos  Products  Corp.,  New  Haven,  Conn. 

CABLE.  PAPER  INSULATED 

American  Elrc’l  Works.  Philllpsdale,  R.  I. 
American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Keiite  Ins.  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Okonite-Callcnder  Cable  Co..  Passaic.  N.  J. 
Phelps-Dodge  Copper  Products  Co..  New  York 
Roebling’s  Sons  Co.,  J.  A..  Trenton,  N.  J. 

CABLE.  PARKWAY 

American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Orescent  Ins.  Wire  A  Cable  Co,.  Trenton,  N.  J. 
General  Cable  Corp..  New  York,  N.  Y. 

OkfMilte  Co.,  Passaic,  N.  J. 

Phelps-Dodge  Copper  Prodnets  Co.,  New  York 
Roebling’s  Sons  Co.,  J.  A.,  Trenton,  N.  J. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 

CABLE.  STEEL  STRAND 

.American  Steel  A  Wire  Co.,  Chicago,  Ill. 
Indiana  Steel  A  Wire  Co..  Mancie,  Ind. 
Rnebling’s  Sons  Co.,  J.  A..  iSvnton,  N.  J. 

CABLE.  SUBMARINE 

Amerlean  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co..  New  York,  N.  Y. 
General  Gable  Corp.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Okonite  Co..  Passaie,  N.  J. 

Phelps-I>odge  Copper  Products  Co.,  New  York 
Roebling's  Sons  Co..  J.  A.,  Trenton.  N.  J. 
Simplex  Wire  A  Cable  Co.,  Boston,  Maos. 


Of  every  type 
—  instruments  in¬ 
corporating  the  latest  scien¬ 
tific  features  —  made  by 
capable  and  conscientious 
workmen — ^in  the  most  mod¬ 
em  plants. 


DUNCO  RELAYS 


are  carefully  inspected  after 
every  operation  and  are  given 
a  most  rigid  and  careful  test. 
Result — Satisfaction. 

We  carry  a  complete  line. 
STRUTHERS  DUNN,  INC. 
142  N.  Juniper  St. 

Philadelphia,  Pa. 


POLE  LINE  CONSTRUCTION  TOOLS 

POLE  SUPPORTS 

Tree  Trimmers  and  Diggers 

Saws  Barricades 

W-mi.,  Si,.. 

Shovels  and  Spoons  Ladders 

Pike  Poles  Peavies 

Extra  Handles  Cant  Hooks 

Reels  Lug  Hooks 

Sold  and  Stocked  by 
GRAYBAR  ELECTRIC  CO. 

Manufactured  By 

LEACH  COMPANY,  Oshkosh,  Wis. 


SERVICE  ENTRANCE 
CONNECTORS 


Lower  in  cost.  One  piece  of  high 
strength  bronze,  97%  copper.  Won’t 
vibrate  loose.  Easily  installed.  High 
pressure  connection. 


Send  for  a  sample. 


STEEL  STRAND 


telephone  and  telegraph  Wire 

Crapo  Galvanized  Steel  Strand  is  quickly,  easily  and 
economically  served.  Its  sine  coating  is  so  ad¬ 
herent  and  so  ductile  that  it  withstands  vigorous 
bending  and  twisting  without  cracking 
or  peeling.  This  insures  corrosion 
resisting  joints,  longer 
years  of  service,  lower 
maintenance  costs. 

Crapo  Galvanized  Steel  m  ^  ^  I 

Strand  and  Telephone  ...  ^  I 

and  Tele^aph  Wire  are  ■ 

available  in  all  standard 
grades  and  sizes. 

STEEL  WIRE  CO. 

MUNCIE,  IND. 


Specify  GLASS  for 
low  cost  primary 
and  secondary  insu¬ 
lation  service.  This 
improved,  tougher 
Hemingray  Glass— 
as  advertised  in 
ElecIricalWerld — is 
unaffected  by  sud¬ 
den  temperature 
changeanddoes  not 
age  or  deteriorate. 
Hemingray  Insula¬ 
tors  are  stocked  and 
sold  by  Graybar 
Electric  Company. 
Write  for  bulletin. 


OWENS-ILLINOIS  GLASS 
COMPANY,  HEMINGRAY 
DIVISION,  MUNCIE,  IND. 


Offices  in 


‘Everything 

Electrical” 


Principal  Cities 
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Stocks for  Im^diate  Delivery 

Through  Graghar^s  76  Warehouseo 


All  Items  Advertised  on  these  Pages 

and 

“Everything  Electrical’* 


offices  in  76  principal  cities 


KIRKLAND  BULLS-I-UNITS 

f  Excellence  in  details  marks  the 
tine  product.  Indicating  Lamps 
by  their  nature  command  at¬ 
tention.  They  must  be  efficient, 
and  can  be  beautiful  in  effect. 

KIRKLAND  BULLS-I-UNITS 
rive  180*  of  visibility  in  day- 
lirht.  Stronr  rays  of  lirht  do 
_  „  not  produce  false  sirnals.  They 

Piult  ***iil sht  widely  used  in  the  build- 
for  lamps  up  inr  of  Lamp  Annunciators. 

Sold  only  by  Graybar  Electric 
n,  aunt  Ids  Co.  to  America’s  most  promi- 
festure.  nent  firms.  Write  for  data. 

Mfd.  By  The  H.  R.  KIRKLAND  CO. 

76  West  St..  New  York,  N.  Y. 


THOMAS  INSULATORS 


A  Thomas 
Quality  6”  dis¬ 
tribution  unit. 
Combined  M.& 
E.  strength  rat¬ 
ing  10,000  lbs. 


Catalog  No.  X‘.i04-A 

THE  R.  THOMAS  &  SONS  CO. 

USBON,  OHIO 


WESTERN  RED 


National  Pole  AND  Treating  Co.,  m  inneapolis,  Minn. 


TREATED  OR  UNTREATED,  ROOFED. 
GAINED.  BORED.  OR  STAINED, 
STOCKED  FOR  IMMEDIATE  DEUVERT 


TAROS  AMD  TREATIMO  PLANTS} 
EVERETT,  WASH.  SPOKANE.  WASH. 
SAND  POINT,  IDAHO 
MINNESOTA  TRANSFER.  MINN. 


iCedar  PolesfH!H;i:i;l!t','i;iii:d|M  E  R  C  O  I  D 

[NSAimm 

LOW  VOLTAGE  THERMOSTAT 

SL 

EXTREMELY 
SENSITIVE 


SPLIT-TINNED 

COPPER  CONNECTORS . 

.  .  .  made  to  N.E.L.A.  Specifications  are  especially  efficient  for 
splicing  underground  transmission  cable.  With  the  use  of  these 
National  Underground  Sleeves  you  save  time  and  increase  accuracy. 
They  are  split  entire  length,  are  easy  to  solder  and  have  a  con- 
duaivity  of  better  than  98%.  Sizes  12  B  &  S  to  2,300,000  C.M. 
Order  from  your  Graybar  representative. 

Manufactured  by 

THE  NATIONAL  TELEPHONE 
SUPPLY  COMPANY 

Cleveland,  Ohio 


AN  OBJECT  Of  BEAUTY  AND  MECHANICAL  PERFECTION 


Operates  on  a  temperature  variation  of  H  degree 
above  or  below  the  point  set  (total  differential  1°). 
Equipped  with  a  mercury  enclosed  contact  switch 
which  is  actuated  by  means  of  a  permanent  mag¬ 
net.  Not  affected  by  dust,  dirt  or  corrosive  gases. 
Used  wherever  accurate  and  dependable  room 
temperature  control  are  required 

Write  for  Bulletin  No.  100 

THE  MERCOID  CORPORATION 

Safe  AAenefacterers  el  TAe  Mereold  Switth 
4S09  Belaioiit  Avenee  i-  Chicato,  lIRnols 


through  jobbere 


KLEINS 

FOFL.  QUALITY 

There  is  something  about  the  feel  of  a  pair  of  Klein 
Pliers  there’s  something  about  the  appearance  that 
tells  you —  here  is^'a  tool  on  which  you  con  rely.  Proc¬ 
esses  hove  changed,  mcrteriols  hove  changed,  but  Klein 
quality  remoinslunchonged— the  finest  in  tools,  “since 


1857.” 


Foreign  Distributor: 


o 


N 


International  Standard  Electric  Corp.,  New  York 

l^KLEINi 

3200  Btleaat  Aveait,  Chitat*.  Mliaals 
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GALVANIZED 


PRODUCT  INDEX 


Made  to  Surpass 
Rigid  Speeifieations 

&rapo  Galvanized  Seven-Wire  Steel 
Strand  combines  every  element  essential 
to  dependable,  economical  line  construc¬ 
tion  and  maintenance.  The  non-cracking, 
non-peeling  pure  zinc  galvanized  coating 
guarantees  maximum  resistance  to  corrosion. 
Proper  ductility  makes  the  strand  easy  to 
serve.  Correct  tensile  values  insure  more 
than  ample  strength  for  guys  and  spans. 

These  factors  are  scientifically  controlled 
in  all  &rapo  Galvanized  Products  by  vig¬ 
ilant  laboratory  supervision  over  each  step 
in  manufacture. 

You  can  depend  upon  genuine  &rapo 
Galvanized  Steel  Strand  and  Wire  to  more 
than  meet  the  most  exacting  specifications. 

Indiana  Steel  &  Wire  To. 

Munrle,  Indiana 


(Ltft)  Switching  station. 
Northwestern  Public 
Service  Co.,  Huron,  South 
Dakota.^  Guyed  with 
Crapo  Galvanized  Seven 
Wire  Steel  Strand. 


Steel  Strand 

•  •  • 

Telephone  and 
Ta^iegraph  Wire 


FIELD  TESTS 
PROVE  THEIR 
LONG  LIFE 


Cedar  poles  for  all 
requirements . . , 
Northern  White 
or  Western  Red 
Cedar.  Fast  ship¬ 
ping  service. 


CEDAR  IS  THE  NATURAL  POLE  WOOD 
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PRODUCT  INDEX 


Simplified 


CUTOUTS 

CoiuUt  Elee’l  Mfg.  Corp..  Boston,  Mom. 

G  A  W  HUee.  Speeioltj  Co..  Chicofo,  111. 
Oenernl  Electric  Co.,  (tahcneetody,  N.  Y. 
Keorner  Corp.,  James  B.,  8t.  L^iiils,  Mo. 

Line  Material  Co.,  Soath  Mllaraokee,  WIs. 
Railway  A  Indostrial  Enyrg.  Co.,  Oreensburg, 
Pa. 

Schweltser  A  Conrad.  Inc..  Chicago.  111. 

DETECTORS.  VOLTAGE 

LIttelfase  Laboratories.  Chicago,  DL 
Schweltser  A  Conrad.  Ine.,  Chicago,  III. 

DISCONNECT  PLUGS 

Metropolitan  Doriee  Corp.,  Brooklyn,  M.  Y. 

DRAFTING  ROOM  EQUIPMENT  A  MATERIALS 
Bmning  Co.,  Charles.  New  York.  N.  Y. 

ECONOMIZERS.  FUEL 

Babcock  A  Wilcox  Co..  New  York.  N.  Y. 
Combnstlon  Engineering  Co.,  New  York.  N.  Y. 
Soperheater  Co.,  New  York,  N.  Y. 

ELEMENTS,  HEATING 

General  Electric  Co.,  Schenectady,  N.  Y. 
Wiegand  Co.,  Edwin  L..  Pittsbnrgh,  Pa. 

ENAMELS 

Sherwin-Williams  Co.,  Clereland,  Ohio. 

ENGINES.  INTERNAL  COMBUSTION 
Sterling  Engine  Co..  Buffalo,  N.  Y. 

FANS 

Wagner  lUectrie  Corp..  St.  Lonls,  Mo. 

FENCE.  PROTECTIVE 

Cyclone  Fence  Co..  Waukegan,  111. 

Page  Fence  Association.  Bridgeport,  Oenn. 

FIBRE.  VULCANIZED 

Connnentai-Dlamond  Fibre  Co.,  Bridgefrart.  Pa. 
Taylor  A  Company,  Ine.,  Norristown,  Pa. 

FIRE  EXTINGUISHERS 

Klddo  A  Co.,  Walter,  New  Yerk.  N.  T. 

FITTINGS.  COPPER  CONDUCTOR 

Bnmdy  Engineering  Co.,  New  York,  N.  Y. 
Railway  A  Industrial  Engrg.  Co.,  Oreensburg, 
Pa. 

FLOODLIGHTS 

General  Electric  Co.,  Schenectady,  N.  Y. 

FLOORINGS.  OPEN  STEEL 
Blaw-Enox  Co..  Pittsburgh,  Pa. 

FURNACES.  ELECTRIC  HEAT-TREATING 
Hoskins  Mfg.  Co..  Detroit,  Mich. 

FURNACES.  ELECTRIC  MELTING 
American  Bridge  Co.,  Pittsbnrgh,  Pa. 

Detroit  Electric  Furnace  Co..  Detroit,  Mich. 
General  Electric  Co.,  Schenectady,  N.  Y. 

FURNACES.  WATER-COOLED 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 
Superheater  Co.,  New  York,  N.  Y. 

FUSES.  HIGH  TENSION 

Eearney  Corp.,  James  B.,  St.  Louis,  Mo. 

Line  Materiu  Co.,  South  Milwaukee.  WIs. 
LItteifnse  Laboratories,  Chicago.  111. 

Pacific  Elec.  Mfg.  Corp.,  San  Francisco,  Cal. 
Schweitzer  A  Conrad,  Inc..  Chicago,  Ill. 
Westlnghonse  E.  A  M.  Co..  E.  Pittsbnrgh.  Pa. 

FUSES.  LOW  VOLTAGE 

Bussmann  Mfg.  Co.,  St.  Louis,  Mo. 

Colt’s  Patent  Firearms  Mfg.  Co..  Hartford, 
Conn. 

General  Electric  Co..  Bridgeport,  Conn. 
LIttelfase  Laboratories,  Chicago,  Ill. 

GATES.  HEAD  A  SLUICE 

Newport  News  Shipbuilding  A  Dry  Dock  Ce.. 
Newport  News,  Va. 

GAUGES.  RECORDING 

Bristol  Co..  Waterbary,  Conn. 

GEAR  MATERIAL.  NON-METALLIC 

Continental-Diamond  Fibre  Co..  Bridgeport,  Pa. 
General  Electric  Co..  Schenectady,  N.  Y. 
Taylor  A  Company,  Inc.,  Norristown,  Pa. 

GEARS  A  PINIONS.  FIBRE  A  FABRIC 

Continental-Diamond  Fibre  Co.,  Bridgeport.  Pa. 
General  Electric  Co..  Schenectady,  N.  Y. 
Taylor  A  Company,  Inc.,  Norristown,  Pa. 

GENERATORS 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  WIs. 
General  Electric  Co»  Schenectady,  N.  Y. 

GENERA'TORS.  STEAM 

Babcock  A  Wilcox  Co..  New  York.  N.  Y. 

GOVERNORS 

Woodward  Gorernor  Co.,  Rockford.  Ill. 
GROUND  RODS 

Anaconda  W’ire  A  Cable  Co..  New  York,  N.  Y. 
Brideeport  Brass  Co..  Bridgeport.  Conn. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 
GROUND  FITTINGS 

If.  B.  Sherman  Mfg.  Co.,  Battle  Creek,  Mich. 
GROUNDING  SETS 

Kearney  Corp.,  James  R.,  St.  Louis,  Mo. 

Tips  Tool  Co.,  Taylorvllle,  111. 

GUARDS,  LAMP 

Safeguard  Eleetrle  Co..  New  York,  N.  Y. 
HOISTS 

Coffing  Holst  Co..  Danville,  III. 


measurement 


maximum 

demand 


Lincoln  Demand  Meters 
have  truly  simplified  the 
measurement  of  maximum 
demand.  They  contain  no 
complicated  mechanisms 
nor  rapidly  moving  parts. 
They  operate  as  simply  as 
an  ordinary  deflection  type 
indicating  meter. 


ediately  upon  ref* 


CAST  AS  th  STRCCT, 

neui  yoRK 


Sinfcle  phase  meters 
in  any  capacity 


PARVOLT 


CAPACITORS 


OIL 

IMPREGNATED 


Polyphase  meters 
to  meet  every  need 


for  Capacitor  Motors 

...  the  result  of  many  years’  experience 
in  power  faaor  correcuon  in  the  Capad- 
tor  Motor  Field.  Let  us  help  with  your 
Capadtor  problems. 

ALSO;  MAGNET  WIRE— COILS 
VARNISHED  INSULATIONS 

THE  ACME  WIRE  CO. 

New  Haven,  Conn. 

BRANCH  OrriCBB  IN  FRINOIFAL  OITIBB 


LINCOLN 

DEMAND  METERS 

Cut 

maintenance 

4*OSt 


In  Lincoln  Meters  only  one 
unit,  consisting  of  a  shaft, 
two  bimetallic  coils  and  a 
pointer  moves,  and  that 
very  SLOWLY,  resulting  in 
low  maintenance  cost. 


Transmission  Towers,  Radio  Towers,  Floodlight 
Towers,  Malone  Anchors. 

BLAW-KNOX  COMPANY 

Pittsburgh,  Pa. 


ELECTRICAL  WORLD  4^  JUNE  22,  19.35 


(1645)  91 


Send  for 

BULLETIN 


cxjuJhjQtinji  LowipuunM 


4121  SOUTH  LASALLE  ST 


CHICAGO.  DLL 


PRODUCT  INDEX 


INSTRUMENT  TBANSrORMERS 

AJUs-Ch«linen  lift.  Co.,  Mllwaokee.  Wia. 
American  Transformer  Co.,  Newark,  M.  J. 
General  Electric  Co.,  Schenectady.  N.  ¥. 
Sangamo  Electric  Co.,  Sprlnffleld.  Ill. 

Weston  EUee’l  Instrument  Corp.,  Newark,  N.  J. 

INSTRUMENTS.  BOILER  ROOM 
Bristol  Company,  Waterbary,  Conn. 

INSTRUMENTS.  ELECTRICAL  INDICATING 
General  Electric  Co..  Schenectady,  N.  V. 
Westinahouse  B.  A  M.  Co.,  E.  Pittebur^.  Pa. 
Weston  Elec’i  Instrument  Corp.,  Newark.  N.  d. 

INSTRUMENTS.  GROUND  TESTING 
Biddle  Co.,  James  G.,  Phiiadeiphbt,  Pa. 

Borden  Eieelrie  Co.,  Summit.  N.  J. 

INSTRUMENTS,  INSULATION  TESTING 
Biddie  Co.,  James  G.,  Philadelphia,  Pa. 

INSTRUMENTS.  RECORDING 
Bristol  Co.,  Waterbary,  Conn. 

General  Electric  Co..  Schenectady,  N.  T. 
Westinghouse  E.  A  M.  Co..  E.  Pittsburg,  Pa. 

INSTRUMENTS.  RESISTANCE  MEASURING 
Jiddie  Co.,  James  G.,  Philadelphia, 

INSTRUMENTS.  SCIENTIFIC  AND  TESTING 
Bristol  Co..  Waterbury,  Conn. 

Deutschmann  Corp.,  Tobe,  Canton.  Mass. 
General  Electric  Co«  Schenectady,  N.  T. 

INSTRUMENTS.  TELEMETERING 
Bristol  Co.,  Waterbury,  Conn. 

General  Electric  Co.,  Schenectady,  N.  T. 

INSULATING  MACHIl*aker  . 

American  Ins.  Maehf.  Corp.,  San  Francis  p*. 

A  M.  Co..  E. 

INSULATING  MATERl*!  L jiOS 

Johns-Mansille  Corp.^isew  York.  N.  Y. 

INSULATING  MATERIAL.  COMPOUNDS. 
PAINTS  A  VARNISHES 
General  Electric  Co.,  Bridgeport,  Conn. 

Mica  Insulator  Co.,  New  York,  N.  ¥. 
Sherwin-Williams  Co..  Cleveland,  Ohio. 

Taylor  A  Company,  Ine.,  Norristown,  Pa. 
Westinghouse  E.  A  M.  Co.,  E.  Pittsburgh,  l‘a. 

INSULATING  MATERIAL,  FISH  PAPER 

Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
Taylor  A  Company.  Ine.,  Norristown,  Pa. 

INSULATING  MATERIAL.  MICA 

Continental-Diamond  Fibre  Co,,  Bridgeport,  Pa. 
Macallen  Co.,  Boston,  Mass. 

Mica  Insulator  Co.,  New  York,  N.  Y. 

INSULATING  MATERIAL.  PHENOL  FIBRE 
Bakelite  Corp.,  New  York,  N.  Y. 
Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
Synthane  Corp..  Oaks,  Pa. 

Taylor  A  Company,  Ine.,  Norristown,  Pa. 

INSULATING  MATERIAL.  PORCELAIN 
Imperial  Porcelain  Works,  Trenton,  N.  J. 

INSULATING  MATERIAL.  TREATED  FABRICS 
A  PAPER 

General  Electric  Co.,  Bridgeport,  Conn. 

Mira  Insulator  Co.,  New  Y'ork,  N.  Y’. 

INSULATION  TESTING 

Doble  Engrg.  Co.,  Medford  Hillside,  Mass. 

INSULATOR  CAPS.  DROP  FORGED 

Brewer-TItchener  Corp.,  Cortland,  N.  Y. 

INSULATOR  PINS 

Hubbard  A  Co.,  Pittsburgh,  Pa. 

Line  Material  Co..  South  Milwaukee.  Wi*. 
Ohio  Brass  Co.,  Mansfleid,  Ohio 

INSULATORS 

Corning  Glass  Works.  Coming.  N.  Y. 

Graybar  Electric  Co..  New  York  N.  Y. 

Illinois  Elec.  Porcelain  Co.,  Macomb.  IB. 
Imperial  Porcelain  Works,  Trenton.  N.  J. 
Jetirey-Dewltt  Insulator  Co..  Kenova,  W.  Va. 
Ijipp  Insulator  Co„  LeRoy,  N.  Y. 

Locke  Insulator  Corp.,  Baltimore,  Md. 

Ohio  Brass  Co.,  Mansfleid.  O. 

Owens-Illinois  Glass  Co..  Mnnrie,  Ind. 
Porcelain  Insnlator  Corp..  Lima,  N.  Y. 
Thomas  A  Hons,  it..  Lisbon,  O. 

Westinghouse  E.  A  M.  Co..  E.  Pittsburgh.  Pa. 
Wbitall-Tatum  Co.,  New  Y'ork,  N.  Y. 

INSURANCE 

Ocean  Accident  A  Guarantee  Co.,  New  York 

INVENTORIES.  PLANT  A  PERPETUAL 

Recording  A  Statistical  Corp.,  New  York,  N.  Y. 

JACKS.  POLE 

Templeton.  Kenly  A  Co..  Chicago,  111. 

LABORATORIES.  TESTING 

Electrical  Testing  Labs..  New  York,  N.  Y'. 

LADDERS.  TRUCK  MOUNTED 

I.ine  Material  Co.,  South  Milwaukee,  YY'is. 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 

LAMPS.  INCANDESCENT 

tieneral  Electric  Co.,  Cleveland,  O. 

Hygrade  Sylvania  Corp.,  Salem.  Mass. 
Westinghouse  Lump  Co.,  New  Y’ork,  N.  Y'. 

LAMPS.  MERCURY  VAPOR 

General  Elec.  Y’apor  Lamp  Co.,  Hoboken,  N.  J. 

LAMP  REPLACERS 

G.  C.  A.  Mfg.  Co..  Pittsfleld.  Mass. 
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The  Finished 

CEDAR  POLE 

All  V-C  Cedar  Poles  arc  given 
six  finishing  steps  before  ship- 
ment.  They  are  measuring  for 
accurate  specification  length,  lin¬ 
ing  up  poles,  attaching  tem¬ 
plates,  cutting  roofs,  trimming 
edges  and  creo-staining  roof 
green.  Write  for  quotations. 


VALENTINE  CLARK  CORPORATION 
ST.  PAUL  MINNESOTA 


IISOTA  Y  I 
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BIG  SAVINGS 

IN  OPERATING  AND  MAINTENANCE  COSTS! 


Coffins  Hoists, 

the  Universal 
Tools 

Utilities,  everywhere, 
have  found  Colling 
Hoists  especially 
adapted  to  line  con¬ 
struction  and  mainte¬ 
nance  —  replacing  the 
block  and  tackle  — 
because  of  their  com¬ 
pactness  and  the  fact 
that  one  man  can  pull 
as  much  with  one 
hoist  as  several  men 
can  with  a  large 
block.  Weather  does 
not  affect  their  oper¬ 
ation.  Capacity 
ton  to  6  ton. 


Tsaasrani  Crsuara  aaO  Claaf— Can  to 
readily  clamped  to  a  pole  store  or  between 
the  eroassnns.  For  changing  anns  on  comers 
or  on  pole  lines.  Uu  s  tilting  hook  with 
sutoastle  lock,  large  enough  to  bold  a  11k 
In.  line  hoae.  Prerents  current  from  arcing 
from  one  book  to  another  in  wet  weather. 


Trastfsrmer  Glat— Can  be  clamped 
securely  to  top  of  poles.  Foi  lift 
ing  transformers. 


Write  today  for  catalog  containing  complete  information. 

COFFING  HOIST  COMPANY 


313-319  E.  Van  Buren  St. 


Danville,  Illinois 


AUTOMATIC/fjte 

1”HE  modern  method  of  making  over- 

head  line  joints.  No  tools  needed.  ■1^  ■  ■  mm 
Reduces  costs.  Stronger  than  the  I  I  ^  !■ 

conductor.  High  conductivity.  |  ■■  | 


Circuit  Control  Relay 


•  This  is  one  of  a  variety  of  small 
relays  we  supply  for  applications 
wherein  absolutely  reliable  opera¬ 
tion  is  imperative. 

#  Literature  describing  all  our  va¬ 
rious  types  of  stock  relays  will  be 
sent  immediately  upon  request. 

LEACH  RELAY  COMPANY 

5915  Avalon  Blv’d  Loa  Angeles,  Calif. 

• 

Specializing  in  high  quality 
relays  for  the  past  14  years. 


GROUNDOMETERS 

For  reading,  directly  and  without  cal¬ 
culations,  the  resistance  of  an  earth 
electrode,  regardless  of  the  resistance 
of  the  reference  probes. 


Duplem  Pr9b0  CtmpUt*  Mit/U 

BORDEN  ELECTRIC  CO. 

Summit  New  Jersey 


PEMMSYLVA^IAl 


*  All  radiators  on  Pennsyl¬ 
vania  Power  Transformers 
have  single  row  of  tubes, 
which  are  accessible  for 
cleaning  and  painting. 

PENNSYLVANIA  TRANSFORMER  CO. 

1701  Island  Ave..  N.  S..  Pittsburgh.  Pa. 
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UOHTINO  EQUIPICENT 

Beajamin  mee.  Mfg.  Co.,  Dea  Plalnea,  111. 
Corns  Lighting,  Ine.,  Chisago,  Dl. 

Osnsral  Eleetrle  Co.,  Schenestady,  N.  1. 
Orajbar  Blestrls  Co.,  Mew  York,  N.  T. 
Holophane  Co.,  Mew  York,  M.  Y. 
Westlnghoaso  E.  A  M.  Co.,  B.  Pittsburgh.  Pa. 

UOHTINO  EQUIPMENT.  STREET 

Amertean  Street  lUnsi.  Co.,  Phlla.,  Pa. 
Genceal  Eleetrle  Co.,  Schenectady,  M.  Y. 
Olllinder  Bros..  Inc.,  Port  dervls,  N.  Y. 
Graybar  Electric  Co.,  Mew  York,  M.  Y. 
Holophane  Co..  Mew  York.  M.  Y. 

Hubbard  A  Co..  Pittsburgh,  Pa. 

Line  Material  Co.,  South  Milwaukee,  Wi». 

UOHTNINO  ARRESTERS 

General  Electric  Co.,  Schenectady,  N.  Y. 

Line  Material  Co.,  South  Milwaukee,  Wis. 
Westlnghonse  E.  A  M.  Co..  E.  Pittsburgh.  Pa 

UNE  MATERIAL 

Graybar  Eleetrle  Co..  Mew  York,  N.  Y. 
Hubbard  A  Co..  Pittsburgh,  Pa. 

Kearney  Corp.,  James  R..  St.  Louis,  Mo. 

Line  Material  Co.,  South  Milwaukee,  WIs. 
Locke  Insulator  Corp.,  Baltimore,  Md. 

Ohio  Brass  Co.,  Mansfield.  O. 

UNE  SPUCS 

Conneet-O-Llas,  Ine.,  Chicago.  III. 

Electroline  Co.,  Chleago,  III. 

LOGS.  SOLDERING 

nsea  Copper  Tube  A  Products.  Inc.,  Cineinnail 
Sherman  Mfg.  Co.,  H.  B..  Battle  CreA  Mich. 
Wolverine  Tnbe  Co.,  Detroit,  Mieh. 

LUGS.  SOLDERLESS 

Palmer  Elec.  A  Mfg.  Co..  Waltham.  Mass. 

H.  B.  Shernsan  Mfg.  Co.,  Battle  Crerii,  Midi. 

MACHINES.  INSULATING 

Ameriean  Ins.  Maehy.  Co.,  Philadelphia.  Pa. 

MACHINES.  OFFICE 

Burroughs  Adding  Machine  Co.,  Detroit,  Mich. 
Remington  Rand,  Inc.,  BulTalo,  M.  Y. 

METER  BOXES.  OUTDOOR 

Corcoran-Brown  Lamp  Co..  Cincinnati,  O. 
Metropolitan  Device  Corp.,  Brooklyn,  M.  Y. 
Palmer  Elec.  A  Mfg.  Co.,  Waltham.  Mass. 
States  Company,  Hartford,  Conn. 

Superior  Switchbd.  A  Devices  Co..  Canton.  O 
Walker  Electrical  Co.,  Atlanta.  Ga. 

METER  TESTERS 

General  Electric  Co..  Schenectady,  N.  Y. 

States  Company,  Hartford.  Conn. 

Weston  ElecT  Instrument  Corp.,  Newark,  M.  J 

METERS.  BOILER 

Bailey  Meter  Co.,  Cleveland.  Ohio 

METERS.  DEMAND 

Duncan  Electric  Co..  Lafayette,  Ind. 

General  Electric  Co..  Schenectady.  N.  Y. 
Lincoln  Meter  Co.,  Springfield,  HI. 

Sangamo  Electric  Co..  Springfield.  III. 
Westinghouse  E.  A  M.  Co.,  E.  Pittsburgh.  Pa 

METERS.  FOOT-CANDLE 

Sight  Light  Corp..  Mew  York,  M.  Y. 

Weston  Elee'l  Instrument  Corp.,  Newark.  N.  J 
METERS.  PREPAYMENT 

Sangamo  Electric  Co..  Springfield.  III. 

METERS.  WATTHOUR 

Duncan  Electric  Co.,  Lafayette.  Ind. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Sangamo  Electric  Co..  Springfield,  III. 
Westinghouse  E.  A  M.  Co..  E.  Pittsburgh.  Pa 

MICA 

Macallen  Co..  Boston,  Mass. 

MOTORS 

Allis-Ohalmers  Mfg.  Co..  Milwaukee.  Wis. 
Century  Eleetrle  Co..  St.  Louis.  Mo. 
tirneral  Electric  Co..  Schenectady,  N.  Y, 
Graybar  Electric  Co.,  Mew  York,  M.  Y. 

I. inenln  Electric  Co.,  Cleveland,  O. 

Wagner  Electric  Corp.,  St.  Louis.  Mo. 
Westinghouse  E.  A  M.  Co..  E.  Pittsburgh.  Ps 

OIL.  INSULATING 

Gulf  Refining  Co..  Pittsburgh,  Pa. 
Socony-Vacuiim  Corp.,  Mew  York.  M.  V. 
Texas  Company,  Mew  York,  M.  Y. 

OIL  AND  GREASE.  LUBRICATING 
Gulf  Refining  Co.,  Pittsburgh.  Pa. 
Socony-Vaciium  Corp..  New  York.  N,  T. 

Texas  Company.  New  York.  N.  Y. 

PAINTS 

Sherwin-Williams  Co.,  Clevelanil.  (Milo 
Skybryte  Company,  Cleveland,  Ohio 

PANEL  BOARDS 

General  Electric  Co.,  Schenectady,  N.  Y. 
PENCILS 

Norma  Pencil  Corp.,  New  York.  N.  Y. 

PHOTOELECTRIC  DEVICES 

Cutler-Hammer,  Inc.,  Milwaukee,  Wis. 

General  Electric  Co..  Schenectady,  N.  Y. 
Westinghouse  E.  A  M.  Co..  B.  Pittsburgh.  Pa 
Weston  Elee’l  Instrument  Corp.,  Newark.  N.  J. 

PLIERS 

Crescent  Tool  Co.,  Jamestown.  M.  Y. 

Klein  A  Suns,  Mathias,  Chleago,  III. 


GOULD 


ANNOUNCES 


Htvtavea. 

SMALL  CAPACITY  CELLS 
FOR  HEAVY  DUTY 
STATIONARY  SERVICE 


EXCLUSIVE  BALANCED  CONSTRUCTION 
GIVES  EXTRA  RELIABILITY 


TO  give  the  long  life  and  outstanding  performance 
characteristics  of  larger  Plants  paste  designs. 
Could  has  made  outstanding  improvements  in 
two  small  capacity  cells,  the  Could  Plantd  Paste 
Types  XPE-3  and  YPE-3. 

They  are  particularly  well  adapted  for  supervisory 
control  service,  for  fire  and  police  alarm  signal  sys¬ 
tems,  for  small  telephone  exchanges  and  for  1 15  %olt 
emergency  lighting  applications  up  to  I6(X)  watts  in¬ 
clusive,  at  the  one  hour  rating.  In  fact,  they  are  the 
ideal  cells  for  all  applications  within  the  limits  of  their 
capacity.  Type  XPE-3  cells  are  rated  at  16  A.H.  at 
the  8  hour  rate  to  1.75  volts.  Type  YPE-3  cells  are 
rated  at  28  A.H.  at  the  8  hour  rate  to  1.75  volts. 
Users  find  they  perform  equally  well  under  cycle, 
trickle  charge  or  floating  operation. 

Both  Gould  types  have  the  halanceJ  Ihrte  p/ale 
construction.  This  assures  uniform  electro  chemical 
action  on  both  sides  of  the  positive  plate  and  pre¬ 
vents  plate  warping.  The  thick  Plantd  positi'e 
plate  has  a  -ft"  thick  armored  back  negative  on  each 
side.  Negative  active  material  is  especially  com¬ 
pounded  to  provide  full  response  and  long  life 
Separators  are  processed  white  cedar  deeply  grooved 
on  positive  side.  Jars  of  annealed  tough  flint  glass 
are  sealed  with  hard  rubber  covers.  Plates  and  sepa¬ 
rators  are  suspended  from  the  tops  of  the  cells,  no 
tie  rods  to  catch  spent  active  material. 

For  a  complete  description,  full  technical  data  and 
list  prices,  send  for  your  free  copy  of  Bulletin  No,  960. 
offered  in  the  coupon  below. 


FREE  BATTERY  MANUAL 


Could  Storage  Battery  Corp. 

Main  Factory  and  Headquarters, 

530  to  605  Neoga  Street,  Depew.  N.  Y. 

Please  send  me  a  free  copy  of  Battery  Manual 
No,  960. 
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McGRAW-HILL 


ON-APPROVAL  COUPON 


How  electric  elevators  work 

and  how  to  keep  them  working 
efficiently —  ,  _  i 


PRODUCT  INDEX 


POLE  LINE  HARDWARE 

Graybar  Electric  Co.,  New  York,  N.  Y. 
Hubbard  A  'Co..  Pitteburth,  Pa. 

Line  Material  Co.,  South  Milwaukee.  Wii. 
Locke  Insulator  Corp.,  Baltimore,  Md. 

Ohio  BruM  Co.,  Manefldd,  Ohio 

POLES,  CEDAR 

Bell  Lumber  A  Pole  Co.,  MInneapolie,  Minn. 
Carney  A  Co.,  B.  d.,  Minneapolia,  Minn. 
Graybar  Eieetrie  Co..  New  York,  N.  Y. 
MacGlllle  A  Gibba  Co.,  Milwaukee,  Wis. 
National  Pole  A  Treatins  Co.,  Minneapolia 
Naufle  Pole  A  Tie  Co.,  Chicago,  Ul. 

Page  A  Hill  Co..  Minneapolis.  Minn. 
VaTentIne-Clark  Co.,  St.  Paul.  Minn. 
Weyerhaeuser  Pole  Co.,  Minneapolia,  Minn. 

POLES,  PINE 

American  Creosoting  Co.,  Louisville,  Ky. 
Graybar  Electric  Co.,  New  York,  N.  Y. 

POLES.  STEEL 

American  Bridge  Co..  Pittsburgh,  Pa. 
Blaw-Knox  Co.,  Plttshurgh,  Pa. 

POTHEADS 

Anaconda  Wire  A  Cable  Co.,  New  York,  N.  T. 
G  A  W  Elec.  Specialty  Co..  Chicago,  111. 

Line  Material  Co.,  South  Milwaukee.  Wis. 

POWER  FACTOR  CORRECTIVE  DEVICES 
Products  Protection  Corp.,  New  Haven.  Conn. 


If  you  have  anything  to  do  with  the  con¬ 
struction,  operation,  maintenance  or  repair 
of  electric  elevators,  see  the  new  edition  of 
this  well-known  book.  For  10  years  this 
book  has  been  widely  used  by  engineers, 
architects,  building  superintendents,  electri¬ 
cians,  and  others  with  a  direct  interest  in 
the  construction  and  operation  of  electric 
elevators. 


just  Published 

ELECTRIC 

ELEVATORS 


Up-to-date  Second  Edition 
By  F.  A.  ANNETT 
Associate  Editor,  Power 

495  pages,  6x9,  346  illustrations,  $5.00 


IN  brought  completely  up-to-date.  Altogether,  nearly  200  pages 
of  new  material  have  been  substituted  in  this  edition,  covering 

electron-tube  leveling  control, 
automatic  -  landing  equipment, 
unit-multi-voltage  signal  con¬ 
trol  with  micro-leveling,  double¬ 
deck  cars,  selection  of  elevators 
for  office  buildings,  and  many 
other  subjects  of  new  impor¬ 
tance  and  rapid  advancement 
in  the  field. 

This  book  is  a  treasury  of 
sound,  practical  information  on 
all  sorts  of  electric  elevator 
problems,  covering  fully  the 
design  and  construction  of  the 
various  types  of  machines  and 
their  equipment,  and  giving  the 
latest  practice  in  the  fields  of 
inspection,  maintenance,  opera¬ 
tion,  and  repair. 

Examine  this  new  book  10  days — Send  this  coupon 


Some  of  the  practical  helps  this 
book  gives  are; 


-how  Otis  signal  control  operates  (with 
diagrams) 

-how  to  adjust  terminal  landing  limits 

-how  to  release  the  safeties  on  elevator  cars 
after  they  have  been  set  by  the  overspeed 
governor 

-how-  to  adjust  direa-current  and  alternat¬ 
ing-current  brakes 

-how  pre-register  control  operates 

-what  types  of  ropes  to  use  for  various 
services 

-how  to  locate  electrical  and  mechanical 
faults 

-how  two  elevators  in  one  hoistway  operate 

-how  automatic-landing  inductor-type  con¬ 
trol  operates,  etc.,  etc. 


McGraw-Hill  Book  Co.,  Inc.,  .^0  W.  42nd  St..  N.  Y.  C. 

Send  me  for  10  days’  examination,  subject  to  approval  or  return.  Annett’s  Electric  Elevators. 
At  the  end  of  10  days  I  agree  to  pay  $6.00  plus  a  few  cents  for  postage  and  delivery,  or 
return  the  book  postpaid.  (We  pay  postage  on  orders  accompanied  by  remittance.) 


RESISTORS 

General  Electric  Co.,  Schenectady,  N.  Y 
Ward  Leonard  Elec.  Co..  Mount  Vernon, 
Weston  Elec’l  Instrument  Corp.,  Newark 


Name 


Address 


RESISTORS,  TRANSFORMER 

General  Electric  Co.,  Schenectady,  N.  T. 
Schweitxer  A  Conrad,  Inc..  Chicago,  III. 

RHEOSTATS 

Allen-Bradley  Co.,  Milwaukee,  Wia. 
Riddle  Co.,  james  G.,  Philadelphia.  Pa. 
General  Electric  Co.,  Schenectady.  N.  i, 
Ward  Leonard  Elec.  Co..  Mount  Vernon. 


City  and  State 


Position 


Company 


(Books  sent  on  approval  in  U.  S.  and  Canada  only.) 
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OVERHEAD 

AND 

UNDER¬ 

GROUND 


A  NEW 

INSTRUMENT 


SEALS,  METER 

Metropolitan  Device  Corp.,  Brooklyn,  N.  T. 

SECnONALIZINO  UNITS.  UNDERGROUND 
Metropolitan  Device  Corp.,  Brooklyn,  N.  Y. 

SHEETS.  COPPER.  BRASS.  BRONZE  *  NICKEL 
SILVER 

American  Brass  Co..  Waterbary,  Conn. 

SHEETS.  ELECTRICAL 

American  Sheet  A  Tin  Plate  Co..  Pittsborgh 
Republic  Steel  Corp.,  Youngstown.  Ohio 

SHEETS.  RODS  &  TUBES — MICA.  PHENOL  OR 
VULCANIZED  FIBRE 

Continental-Diamond  Fibre  Co.,  Bridgeport,  Pa. 
Synthane  Corp.,  Oaks,  Pa. 

Taylor  A  Co.,  Philadelphia.  Pa. 

SIGNAL  AND  PILOT  LIGHTS 

Kirkland  Co..  H.  K..  New  York.  N.  Y. 
Litteifnse  Laboratories,  Chicago,  III. 

SLEEVE  WRENCHES 

Crescent  Tool  Co.,  damestown,  N.  Y. 

Kearney  Corp.,  James  K.,  St.  Ia>ui8.  Mo. 

SLEEVES.  SPLICING 

llseo  Cooper  Tube  A  Products,  Ine.,  Clnein- 
nati,  Ohio 

National  Telephone  Supply  Co.,  Cleveland,  O. 
Siierman  Mfg.  Co.,  II.  B.,  Battle  Creek,  Mich. 

STAMPINGS.  MICA.  PHENOL  A  VULCANIZED 
FIBRE 

Continental-Diamond  Fibre  Co..  Bridgeport,  Pa. 

STANDARDS.  STREET  LIGHTING.  CEDAR 
Page  A  Hill  Co.,  Minneapolis,  Minn. 

STARTERS.  MOTOR 

Allen-Bradley  Co.,  Milwaukee,  WIs. 

Colt’s  Patent  Firearms  Mfg.  Co..  Hart  ford. Conn. 
Cutler-Hammer.  Inc.,  Milwaukee,  WIs. 

RIeetrie  Controller  A  Mfg.  Co.,  Cleveland,  O. 
General  Eleetrie  Co.,  Seheneetady,  N.  Y. 

Ohio  Brass  Co.,  Mansfield,  Ohio. 

STA'nSTICAL  SERVICE 

Recording  A  Statistical  Corp.,  New  York.  N.  Y. 

STEEL.  SHEET  A  STRIP 

American  Steel  A  Wire  Co.,  Chicago,  III. 
Republic  Steel  Corp.,  Youngstown,  Ohio 

STEEL,  STRUCTURAL 

American  Bridge  Co.,  Pittsburgh,  Pa. 

STOKERS 

American  Engineering  Co.,  Philadelphia,  Pa. 
Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York.  N.  Y. 

SUB-STATIONS.  OUTDOOR 

Delta  Star  Eleetrie  Co„  Chleaga,  DL 
General  Electric  Co.,  Schenectady.  N.  Y. 

Line  Material  Co..  South  Milwaukee.  WIs. 
Railway  A  Industrial  Engrg.  Co.,  Oreeasburg, 
Pa. 

SUPERHEATERS 

Babcoek  A  Wilcox  Co..  New  York,  N.  T. 
Superheater  Co.,  New  York.  N.  Y. 

SURGE  ABSORBERS 

Ferranti.  Ine.,  New  York.  N.  Y. 

Llttelfase  Laboratories,  Chieago,  HL 

SWITCHBOARDS 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  WIs. 
General  Electric  Co..  Schenectady.  N.  Y, 

I-T-E  Circuit  Breaker  Co.,  Pliiladelphia.  Pa. 
Weetlnghouse  E.  A  M.  Co.,  E.  Pittsburgh,  Pa. 

SWITCH  HOUSES 

Conduit  Elec’l  Mfg.  Corp..  Boston.  Mass. 

SWITCHES.  DISCONNECT 

Delta  Star  Eleetrie  Co..  Chieago,  DL 
G  A  W  Elec.  Specialty  Co.,  Chieago.  III. 
General  Electric  Co.,  Schenectady.  N.  Y. 
Kearney  Corp..  James  R.,  St.  Louis.  Mo. 

Line  Material  Co.,  South  Milwaukee,  Wis. 
Schweitxer  A  Conrad,  Inc.,  Chieago,  III. 
WeMinghouse  E.  A  M.  Co.,  E.  Pittsburgh,  Pa. 

SWITCHES.  FIELD 

I-T-E  Circuit  Breaker  Co.,  Philadelphia,  Pa. 
SWITCHES.  FUSE 

General  Electric  Co..  Schenectady.  N.  Y. 
Kearney  Corp.,  James  R..  St.  Louis.  Mo. 
Schweitzer  A  Conrad.  Inc..  Chicago,  III. 

SWITCHES.  HIGH  TENSION 

Allis-Chalmers  Mfg.  Co.,  Milwaukee.  Wis. 

Delta  Star  Eleetrie  Co^  Chieago,  DL 
General  Electric  Co.,  Schenectady.  N.  Y. 
Kearney  Corp.,  James  R..  St.  Louis.  Mo. 
Pacific  Elec.  Mfg.  Corp..  San  Francisco,  Cal. 
Railway  A  Indu^ial  Engrg.  Co.,  Oreeasburg. 
Pa. 

SWITCHES.  METER  A  ENTRANCE 

Corcoran-Brown  Lamp  Co.,  Cincinnati.  O. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Metropolitan  Device  Corp.,  Brooklyn,  N,  Y. 
Palmer  Elec’l  A  Mfg.  Co.,  Waltham,  Mass. 
Superior  Switchbd.  A  Devices  Co..  Canton,  O. 
Trumbull  Elec.  Mfg.  Co.,  Plainville,  Conn. 
SWITCHES.  METER  TEST 

Corcoran-Brown  Lamp  Co.,  Cincinnati.  O. 
Meter  Devices  Co.,  Canton.  O. 


for  measuring 
electrostatic 
capacity 


All  Wolverine  Sleeves  are  made  from  tub¬ 
ing  correctly  annealed  to  produce  a  soft 
sleeve  easily  handled  and  twisted  by  the 
line  man. 

These  sleeves  are  recognized  for  their  ef¬ 
fectiveness  with  extra  high  strength  cop¬ 
per  alloy  cables. 


WOLVERINE 
TUBE  COMPANY 

1441  Central  Ave.,  Detroit,  Mich. 

Stocks  in  All  Principal  Cities 


HIGH  GRADE 
HARD 
PORCELAIN 


CAPACITY 

METER 


is  a  direct-reading,  multi-range  micro¬ 
farad  or  capacity  meter,  having  the 
outstanding  advantage  of  automatic 
compensation  for  parallel  resistance 
leakage  to  as  low  as  10,000  ohms.  To 
measure  capacitance  it  is  merely  neces¬ 
sary  to  make  two  connections,  turn  the 
crank  of  the  hand  generator  and  read 
the  scale, — no  adjustment  except  for 
range.  There  are  four  scales — 0  to  .3, 
0  to  1,  0  to  3  and  0  to  10  microfarads. 

In  addition  to  miscellaneous  meas¬ 
urements  of  electrostatic  capacity — 
such  as  capacitors  (condensers)  of  all 
sorts — the  "Megger”  Capacity  Meter 
has  a  very  important  application  in 
locating  open-circuit  faults  in  power 
cables.  A  measurement  of  capacitance 
to  the  fault  compared  with  that  of  a 
known  length  of  good  cable  gives  a 
quick  and  accurate  indication  of  the 
distance  to  the  fault. 

Write  for  descriptive  Bulletin 
1405-W  giving  additional  details  on 
this  new  and  unique  "Megger”  instru¬ 
ment. 


Electrical  Specialties 

High  and  Low  Voltages 


Imperial 

Porcelain  Works 

TRENTON,  NEW  JERSEY 


JAMES  G^BIDDLE  CO. 


1211*13  ArcmSvri&i 
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SWITCHES.  OIL 

Condlt  Klec’l  Mfg.  Corp.,  Boaton.  Maas. 
General  Electric  Co.,  Scbeneetady,  N.  V. 

Line  Material  Co..  Sooth  Milwaukee,  Wia. 
PaeIHe  Elec.  Mfg.  Co.,  San  Franeiaeo,  Cal. 
Sooth  Bend  Current  Controller  Co.,  SoHend.lDd. 
Jl^eetlnghouae  E.  B  M.  Co.,  E.  Plttahurgh,  Pa. 

SWITCHES.  POLE  TOP 

General  Electrie  Co.,  Scheneetadj,  N.  V. 
Kearney  Corp.,  Jamea  R.,  St.  Louia,  Mo. 

Line  Material  Co..  South  Milwaukee.  Wla. 

SWITCHES.  RAHOa 

Hart  Mfg.  Co.,  Bartford.  OWi 

SWITCHES.  RELAY  TEST 

Superior  Swltchbd.  B  OcTlcea  Co..  Canton.  O. 

SWITCHES.  SAFETY 

Colt’a  Patent  Firearma  Mfg.  Co.,  Hartford, Conn. 
Corcoran-Brown  Lamp  Co.,  Cincinnati,  O. 
Cutler-Hammer,  Ine.,  Milwaukee,  Wla. 

General  Electric  Co.,  Schenectady.  N.  Y. 
Metropolitan  Device  Corp.,  Brookivn,  N.  Y. 
Trumbull  Elec.  Mfg.  Co.,  PlalnviUe.  Conn. 

SWITCHES.  TIME 

General  Electric  Co.,  Schenectady,  N.  Y. 
Mcrcoid  Corp.,  Chicago,  III. 

Sangamo  Electrie  Co.,  Springfleld,  III. 

SWITCHES.  TRANSFER 

I-T-E  Circuit  Breaker  Co..  Philadelphia,  Pa. 

SWITCHGEAR.  METALCLAD 

Allia-Clialmera  Mfg.  Co.,  Milwaukee,  Wia. 
General  Electric  Co..  Schenectady,  N.  Y. 
Weatinghouae  E.  B  M.  Co..  E.  Plttahurgh,  Pa. 

SYNCHROSCOPES 

General  Electric  Co..  Schenectady.  N.  Y. 
Weaton  Elec’l  Inatrument  Corp..  Newark,  N.  i. 

TACHOMETERS.  ELECTRICAL 

Biddle  Co..  Jamea  G..  Philadelphia,  Pa. 
Weaton  Elec’l  Inatrument  Corp.,  Newark,  N.  J. 

TAPE 

Boaton  Woven  Hoae  B  Rubber  Co..  Boaton.Maai. 
Fireatone  Tire  A  Rubber  Co..  Akron,  O. 
Graybar  Electrie  Co.,  New  York,  N.  Y. 
Johna-Manville  Corp.,  New  York,  N.  Y. 
Okonite  Co..  Paaaaic,  N.  J. 

TELEPHONE  EQUIPMENT 

Weatern  Electric  Co.,  New  York.  N,  ¥. 

TERMINALS 

General  Electric  Co..  Schenectady,  N.  Y. 
Littelfuae  Labomtoriea,  Chicago,  lU. 

Sherman  Mfg.  Co,.  II.  B.,  Battle  Creek,  ^lirh. 
Wolverine  Tube  Co..  Detroit.  Mich. 

TESTING  APPARATUS 

American  Tranaformcr  Co.,  Newark.  N.  J. 
General  Electric  Co.,  Schenectady.  N.  Y. 

TIRES.  TRUCK 

Fireatone  Tire  B  Rubber  Co..  Akron,  D 
General  Tire  A  Rubber  Co.,  Akron,  O 
Goodyear  Tire  B  Rubber  Co..  Akron.  <1 

TOOLS.  CONSTRUCTION 

Graybar  Electric  Co..  New  York,  N.  V. 

Leach  Company,  Oahkoah,  Wia. 

TOOLS.  LINEMEN’S 

Creacent  Tool  Co..  Jameatown,  N.  Y. 

Graybar  Electric  Co..  New  York.  N.  V. 

Lowell  Wrench  Co.,  Woreeater.  Maaa. 

Mathlaa  Klein  B  ^na  Co.,  Chicago,  III. 

TOOLS.  LIVE  LINE 

Kearney  Corp.,  Jamea  R.,  St.  latuia.  Mo. 
Safety  Live  Line  Tool  Co.,  Oakland.  Cal. 

Tips  Tool  Co..  Inc.,  Taylorville.  III. 
Tranaeleetrie  Co.,  Indianapolla,  lad. 

TOOLS.  TREE  TRIMMING 

Bartlett  Mfg.  Co..  Detroit.  Mich. 

Leacli  Co..  Oshkosh.  Wis. 

Seymour  Smith  B  Son,  Oakville,  Conn. 

TOWERS,  TRANSMISSION 

American  Bridge  Co..  Pittsburgh,  Pa. 
Blaw-Knoz  Co.,  Pittsburgh,  Pa. 

TRACTORS 

International  Harvester  Co.,  Chicago.  III. 
TRAILERS 

Highway  Trailer  Co..  Edgerton,  Wla. 

TRANSFORMERS 

Allis-Chalmers  Mfg.  Co..  Milwaukee,  Wl«. 
American  Transformer  Co.,  Newark.  N.  J 
General  Electric  Co..  Schenectady,  N.  Y. 
Kniilman  Eieririe  Co..  Bay  City.  Mich. 

IJne  Material  Co,,  .Milwaukee,  Wis. 

Moloney  Electrie  Co.,  St.  Louia,  Mo. 
Pennsylvania  Transformer  Co.,  Pittsburgli.  I‘a- 
Wagner  Electric  Corp.,  St.  Louis,  Mo. 
Westinghouse  E.  B  M.  Co.,  E.  Pittsburgli.  I's- 

TREE  TRIMMING  SERVICE 

Davey  Tree  Expert  Co..  Kent,  Ohio 

TRUCKS.  GASOLINE 

Four  Wheel  Drive  Auto  Co.,  Clintonvllle,  Is- 
Intornatlonal  Harvester  Co..  Chicago.  111. 

TUBES.  COPPER.  BRASS.  BRONZE  B  NICKt-L 
SILVER 

American  Brass  Co.,  Watcrbnry,  Conn. 
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HEXACORD 

Twin  Parallel  Lamp  Cord 

N.  E.  C-TypePO-SJ 


A  new,  twin  parallel,  all  rubber  lamp  cord  suitable  for  desk  or 
floor  lamps,  clocks,  fans  and  similar  electric  appliances.  It  is 
made  in  four  colors,  brown,  black,  green  and  ivory;  in  sizes 
No.  18  and  No.  16. 

Each  insulated  conductor  is  hexagonal  in  shape  and  about  one 
eighth  of  an  inch  in  diameter.  The  two  are  securely  joined 
together  but  may  be  separated  easily  leaving  each  with  its  com¬ 
plete  insulation. 

Where  good  quality  and  dependability  are  important  but  price 
is  a  primary  factor  we  recommend  HEXACORD. 

Send  for  sample  card 
showing  construction  and  colors. 

SIMPLEX  WIRE  &  CABLE  CO. 

79  Sidney  St.,  Cambridge  A 
BOSTON,  MASS. 


SHERHANi 

RIGID 

GROUND 

FITTINGS 


APPROVED 


ASK  FOR 
TRADE 
BULLETIN 
NO.  U 


These  fittings  ate  made  in  6  different 
types  and  each  in  a  variety  of  sixes. 
Dependable,  practical  and  economical. 

SOLD  BY  JOBBERS 


•  GF4,  illustrated,  is 
a  Solderless  Fitting 
for  Bare  or  Insulated 
Wire.  It  handles 
sizes  in  range  from 
No.  4  stranded  to  No. 
8  wire.  The  No.  4  wire 
need  not  be  bent  in 
assembly  as  snubbing 
action  of  indented 
groove  in  assembly 
assures  a  tight  con¬ 
tact.  Bosses  o  n 
sides  of  bolt  slots  for 
clamping  pipe  pre¬ 
vent  lock  washer 
from  slipping  out 
while  'assembling. 
Pipe  clamp  may  be 
reversed  for  use  with 
ground  rod. 


H.B.  SHERMAN  MFC.  CO. 

B ATT L E  ' C R E E K ,  MICH. 


Send  for 
descriptive 
circular. 


Mi 


»NC»»»r 

merican" 

JNSULAnNG 

rUACHBVERV 

irlCOIHCPiAIW 


■  If  HuntlngdooSL 

Philadelphia  I  ir  A 

ENNSYLVANIA  UJ  A. 


Improved  Model 

AIMCO  PANNING 
MACHINE 

with  Variable  Speed  Counter¬ 
shafts  and  Capstan  self-contained 
on  one  bed-plate  (Ball  Bearings 
throughout)  shown  with  the 

AIMCO  MOTOR  DRIVEN 
AUTOMATIC 
TALC  SPREADER 

(PATENTS  PENDING) 

For  panning  rubber  covered  wire 
before  vulcanization. 
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TURBINES.  HYDRAULIC 

Alllt-Chainiers  Mff.  Co.,  Milwaukee.  Wle. 
Newport  Newt  ShlpbuildiuK  A  Dry  Dock  Co.. 
Newport  Newt,  Va. 

TURBINES.  MERCURY  VAPOR 

General  Electric  Co.,  Schenectady.  N.  Y. 

TURBINES.  STEAM 

AllU-Chalmera  Mfg.  Co.,  Milwaukee,  Wit. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Weetinghoute  E.  A  M.  Co.,  E.  PItttburgb,  Pa. 

TURBOGENERATORS 

AlUt-Chalmert  Mfg.  Co..  Milwaukee,  Wlo. 
General  Electric  Co..  Schenectady.  N.  T. 

UNDERGROUND  LINE  MATERIAL 

O  A  W  Elec.  Specialty  Co.,  Chicago,  III. 
Graybar  Electric  Co..  New  York.  N,  Y. 

Line  Material  Co.,  South  Milwaukee.  WU. 

VALVES  &  FITTINGS 

Crane  Company,  Chicago.  Ill. 

Ohio  Bract  Co..  Mantfleld,  O. 

VALVES.  GATE  A  BUTTERFLY 

Newport  Newt  Shipbuilding  A  Dry  Deck  Co.. 
Newport  Newt,  Va.  ] 

WATER  HEATERS 

Editon  G.  E.  Appliance  Co..  Chicago.  Ill. 
Wettinghoute  E.  A  M.  Co.,  E.  Pittaburgh,  Pa. 

WATER  WHEELS 

Allia-Chalmera  Mfg.  Co..  Milwaukee.  Wit. 
Newport  Newt  Shipbuilding  A  Dry  Dock  Co., 
Newport  Newt,  Va. 

WELDERS.  ARC 

General  Electric  Co.,  Schenectady,  N.  Y 
Lincoln  Electric  Co.,  ClcTeland.  O. 

Ohio  Brata  Co.,  Mantfleld,  O. 

WELDING  RODS 

American  Steel  A  Wire  Co..  Chicago,  III. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Lincoln  Electric  Co.,  Cleveland,  O. 

WIRE.  ALUMINUM 

Aluminum  Co.  of  America.  Pittaburgh,  Pa. 
General  Cable  Corp.,  New  York,  N.  Y. 

WIRE.  ASBESTOS 

American  Steel  A  Wire  Co.,  Chicago.  Ill. 
General  Cable  Corp.,  New  York,  N.  Y. 
Rockbestoa  Produett  Corp.,  New  Haven,  Conn. 


Electric  Bond 
and  Share 
Company 


Two  Rector  Street 
New  York 


WHITALL 

TATUM 

INSULATORS 


Uaed  for  year*  on 
telepbone..telegrapb, 
railroad  and  lighting 
company  diatriba- 
tloD  lineo  ...  a  de¬ 
pendable  aonree  of 
tupply  for  uniform, 
well-detigned  trane- 
parent  glaaa  Inonla- 
tora. 

WHITALL  Tatum 
COMPANY 

OUm  Mantfaettfw* 
Stne*  18<« 

225  Varitk  St..  Ht«  Ytrk 


WIRE.  BARE  COPPER 

American  Elec’l  Worka,  Philliptdale,  R.  I, 
American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Corp..  New  York.N.  Y. 
Coppcrweld  Steel  Co.,  Glaaaport,  Pa. 

General  Cable  Corp.,  New  York,  N.  Y. 
Phelpa-Dodge  Copper  Producta  Co.,  New  York 

WIRE.  COPPER  COVERED  STEEL 
Copperwcld  Steel  Co..  Glaaaport,  Pa. 

Crucible  Steel  Co.  of  Amer.,  New  York.  N.  Y. 

WIRE.  GUY 

American  Steel  A  Wire  Co..  Chicago.  III. 
Indiana  Steel  A  Wire  Co.,  Miincie,  Ind. 
Roebling’a  Sona  Co.,  I.  A.,  Trenton,  N.  I. 

WIRE,  MAGNET 

Acme  W'ire  Co..  New  Haven,  Conn. 

American  Steel  A  Wire  Co.,  Chicago,  III. 
American  Elec’l  Worka.  Philllpadale,  R.  I. 
Creacent  Ina.  Wire  A  Cable  Co..  Trenton,  N  J 
General  Cable  Corp.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenect^y,  N.  Y. 
Phelpa-Dodge  Copper  Producta  Co.,  New  York 

WIRE.  RUBBER  COVERED 

American  Steel  A  Wire  Co..  Chicago.  Dl. 
Creacent  Ina.  Wire  A  Cable  Co.,  Trenton.  N.  J. 
General  Cable  Corp.,  New  York,  N.  Y. 

Graybar  Electric  Co..  New  York,  N.  Y. 

Kerite  Ina.  Wire  A  Gable  Co.,  New  York,  N.  Y. 
Okonite  Co..  Paaaaic,  N.  J. 

Phelpa-Dodge  Copper  Producta  Co.,  New  York 
Roebling’a  Sona  Co.,  J.  A.,  Trenton.  N.  d. 
Simplex  Wire  A  Cable  Co..  Boaton,  Maaa. 
United  Siatea  Rubber  Co..  New  York,  N.  Y. 

WIRE.  TREE 

American  Steel  A  Wire  Co.,  Chicago,  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp..  New  York.  N.  Y. 

Okonite  Co..  Paaaaic.  N.  J. 

Roebling’a  Sona  Co.,  t.  A..  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co.,  Boaton,  Maaa. 

WIRE.  WEATHERPROOF 

American  Elec’l  Worka,  Phillipadale,  R.  I. 
American  Steel  A  Wire  Co.,  Chicago.  III. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  Y. 
Creacent  Ina.  Wire  A  Cable  Co.,  Trenton.  N.  d. 
General  Cable  Corp.,  New  York,  N.  Y. 

Graybar  Electric  Co.,  New  York,  N.  Y. 
Phelpa-Dodge  Copper  Producta  Co.,  New  York 
Roebling’a  ^na  Co.,  d.  A..  Trenton,  N.  d. 
Simplex  Wire  A  Cable  Co..  Boaton,  Maaa. 

WIRE  A  RIBBON.  RESISTANCE 
Driver-Hnrria  Co..  Harrlaon,  N.  d. 

General  Electric  Co.,  Schenectady,  N.  Y. 
Hoakina  Mfg.  Co.,  Detroit.  Mich. 

wiring  devices 

General  Electric  Co..  Bridgeport,  Conn. 


1935  EDITION 

McGRAW  CENTRAL  STATION  DIRECTORY 
NOW  ON  THE  PRESS 

With  the  McGraw  Central  Station  Directory  at  your  call — 
you  will  be  prepared  to  answer,  accurately  hundreds  of  impor¬ 
tant  questions  that  come  up  in  the  day’s  work — voltages — 
companies  in  different  cities — towns  they  serve — number  of 
meters  served — capacity  of  plants — location  of  plants — 
personnel — 

You  will  have  the  data  of  your  industry  at  your  finger  tips — 
you  will  have  first  hand  knowledge  of  “who’s  who”  and  “who’s 
where”  in  the  entire  Central  Station  field. 

You  will  have  at  all  times,  immediately,  the  information  which 
it  now  often  takes  you  days  to  secure — and  this  information, 
in  convenient  form,  is  yours  for  only  $25.00. 

Be  prepared — order  your  new  copy  today. 


More  than  800  pages 
— Handy  Size — 4}"  x 
Sy — Printed  in  Clear 
Readable  Type — 
Bound  in  Flexible  Cov¬ 
ers  that  Resist  Hard¬ 
est  Usage  —  Fully 
Thumb  -  Indexed  by 
States 

Price,  $25.00  per  copy 
with  10%  discount  on 
orders  for  5  copies  or 
more. 


McGRAW 

CENTRAL  STATION 
DIRECTORY 

330  West  42nd  St. 

New  York,  N.  Y. 
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EMPLOYMENT  :  BUSINESS  :  OPPORTUNITIES  ;  EQUIPMENT  — USED  or  RESALE 


UNDISPLAYED— BATE  PER  WORD: 
Poaitiont  Wanted  (full  or  part-time  salaried 
employment  only),  6  cents  a  word,  mini¬ 
mum  $1.00  an  insertion,  payable  in  advance. 

(See  1  on  Box  Numbera) 

PoaiUon  Vacant  and  all  other  clasaiflca- 
tions  10  cents  a  word,  minimum  charge 
$2.00. 

Propoaala,  40  cents  a  line  an  insertion. 


INFORMATION: 

Box  Numbera  in  care  of  any  of  our  New 
York,  Chicago  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Diacount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposais). 


DISPLAYED — BATE  PER  INCH: 

1  inch  . $7.00 

2  to  3  inches .  6.76  i>er  inch 

4  to  7  mches . 6.60  per  inch 

8  to  14  inches .  6.26  per  inch 

Other  apacea  and  contract  ratea  on  retjueat. 
An  advertiaing  inch  is  measured  verticaily 

on  one  column,  3  columns- — 30  inches — 
to  a  page.  E.  W. 


COPY  FOB  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  10  A.  M.  MONDAY  FOR  SATURDAY’S  ISSUE  (publiahed  every  other  week) 


_ POSITIONS  WANTED _ 

EXECUTIVE  ENGINEER,  age  36.  Have  held 
executive  positions  various  departments,  elec¬ 
tric,  gas,  and  railway  utilities  including  assistant 
general  manager.  Experience  covers  operation 
and  design  sub-stations,  underground  and  over¬ 
head  distribdtion,  transmission  systems;  steam 
and  hydro  operation,  new  business,  valuation, 
public  relations,  etc.  G.E.  test  experience. 
Available  short  notice.  Salary  $350.00.  Loca¬ 
tion  immaterial.  B.  L.,  221  Kingsboro  Ave., 
Gloversville.  N.  Y. 


EMPLOYMENT  SERVICE 

SALARIED  POSITIONS.  $2,600  to  $25,000. 

This  thoroughly  organized  advertising  service 
of  26  years’  recogniz^  standing  and  reputation 
carries  on  preliminary  negotiations  for  positions 
of  the  caliber  indicated,  through  a  procedure 
individualized  to  each  client’s  personal  require¬ 
ments.  Several  weeks  are  required  to  negotiate 
and  each  individual  must  finance  the  moderate 
cost  of  his  own  campaign.  Retaining  fee  pro¬ 
tected  by  a  refund  provision  as  stipulated  in 
our  agreement.  Identity  is  covered  and,  if  em¬ 
ployed,  present  position  protected.  If  you  have 
actually  earned  over  $2,600.  send  only  name 
and  address  for  details.  R.  W.  Bixby.  Inc.,  262 
Delward  Bldg.,  Buffalo,  N.  Y,  (E.  W.) 


LOCAL  m.inagcr  or  municipal  system  superin¬ 
tendent.  Experienced  in  plant  operation,  dis¬ 
tribution,  business,  public  service  commission 
appraisal  and  engineering.  Graduate  engineer, 
PW-362.  Electrical  World.  620  No.  Michigan 

Ave.,  Chicago,  Ill. _ 

STEAM-ELECn’RlC  engineer,  twenty  years’  ex¬ 
perience  in  the  operation,  maintenance  and 
repair  of  public  utility  and  industrial  power 
plants,  fireman  to  chief  engineer;  receptive  to 
offer  of  position  as  chief  engineer  or  superin¬ 
tendent  of  a  steam-electric  power  plant,  either 
public  utility  or  industral.  Graduate  Interna¬ 
tional  Correspondence  Schools’  Complete  Steam- 
Electric  Course  and  Hays  Institute’s  Combustion 
Course,  and  has  made  a  special  study  of  boiler 
water  testing  and  conditioning.  Five  years’  ex¬ 
perience  as  fireman  and  shaft  engineer  in  indus¬ 
trial  power  plants,  eight  years  as  shift  engi¬ 
neer  in  public  utility  power  plants  and  seven 
.vears  as  chief  engineer  in  a  public  utility  plant. 
Safe,  dependable  and  economical  operation  a 
proven  accomplishment.  PW-364.  Electrical 
World,  620  No.  Michigan  Ave.,  Chicago,  Ill. 

BUSINESS  OPPORTUNITY 

For  Isolated  lighting 

$600  develops  Important  invention.  Small 
self-contained  hydraulic  unit.  Quarter  interest. 

Schoonmaker,  146  West  16th  St..  N.  Y, _ 

Corporation  With  Fixed  Monthly  Income 
Seeks  business  executive.  Splendid  opportunity 
for  man  with  electric  utility  experience.  An 
investment  of  $7,000  required.  BO-361.  Elec¬ 
trical  World.  620  No.  Michigan  Ave.,  Chicago, 
IlL _ 

SALESMAN  AVAILABLE 

Electrical  Equipment.  Welding,  Appliances 

and  supplies.  Salesman,  experienced  all  types. 
Can  show  enviable  record  of  sales  to  industrial, 
utilities  and  through  dealer  outlets.  Grad.  Eng. 
W’ide  acq.  Sound  health,  and  forceful  producer 
now  as  well  as  after.  Good  men  are  hard  to  get. 
SA-366,  Electrical  World,  330  W.  42d  St.. 
New  York  City. 

WANTED 

ANYTHING  within  reason  that  is  wanted  in  the 
field  served  by  Electrical  World  can  be 
quickly  located  through  bringing  it  to  the 
attention  of  thousands  of  men  whose  interest 
is  assured  because  this  is  the  business  paper 
they  read. 

Don’t  Forget  the 

Box  Number 

WHEN  answering  the  classified  advertise-  i 
ments  in  this  magazine,  don’t  forget  \ 
I  to  put  the  box  number  on  your  envelope.  : 
I  It’s  our  only  means  of  identifying  the  ad-  i 
I  vertisement  you  are  answering.  | 
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A  Complete  Stock. 


Prompt  Shipment 


2—500  KVA  Gen.  Electric  Trans¬ 
formers,  each  scott  connected 
22000  V.,  3  ph.  to  500  v.,  2  ph. 


$9D0.M 


We  Rewind,  Repair  and  Redesign  all 
Makes  and  Sizes. 

Al.f.  TRANSFORMERS  GUARANTEED  FOR  ONE  YEAR 
I  Write  for  Catalog  No.  130-A 

THE  ELECTRIC  SERVICE  CO.,  INC. 

^‘AMERICA’S  USED  TRANSFORMER  CLEARING  HOUSE’* 


STATION  M 


ONaNNATI,  OHIO 


WANTED:  Transformers,  burned-out  or  In  operating  condition. 


niimtmimmMMnimMiMtiintiininMUMUMmMimHtMtMMiittniMtiHttiHiiiititumn 

PRICED  FOR  QUICK  SALE 

:  Nerd  a  motor,  generator,  transformer  or  other  elec- 
:  trieal  machinery?  Write  or  wire  for  prices  on  Moreco 
I  rebuilt  units.  30%  to  70%  taring.  Fully  overhauled. 

I  Performance  tested.  Guaranteed  or  your  money  back. 

I  Till  Mattr  Riaair  t  Mtf.  Cs..  1S$4  HanilKs  A«o..  Clov.O. 

I  WANTED 


WANTED  I 

1500  to  2500  K.W.  I 

Complete  MERCURY  ARC  I 
RECTinER  UNITS 

with  Transformers  for  Railway  Operation 

W-358.  Electrical  World  | 

330  West  4Snd  Street.  New  York  City  | 

•ItOOnOOIIIIMIMIIMMIttllllOMItlltMlllltlMMMIIOMIIOIIIOIIMilllllMIIIIIIMHIMOMOMMOMr 


When  W riting 
Your  Ad 


Provide  an  indexing  or  sub¬ 
ject  word. 

Write  it  as  the  first  word  of 
your  ad. 

If  it  is  a  Position  Wanted  or 
Position  Vacant  ad,  make  the 
first  word  the  kind  of  position 
sought  or  offered. 

This  will  assure  proper  classi¬ 
fication  in  the  column.  The 
right  is  reserved  to  reject,  re¬ 
vise  or  properly  classify  all 
Want  Advertisements. 

Proper  Classification 
increases  the  possibility  of 
Prompt  Returns 

IIMIMMHIMIMMIIMIMniMIMOtIMMMIIMIIMIMIIMMIIIOIIMIMMItllMItMMMIMMIM 


WANTED 


EXPERIENCED 


Construction 

or 

Distribution 


MAN 


single,  to  demonstrate  line  and  station 
equipment  to  utilities,  line  crews  and 
industrials.  To  drive  demonstration 
truck  about  nine  months  of  the  year. 
Salary  and  all  expenses  paid.  Write 
full  particulars.  Confidential. 

P-363.  Electrical  World 
330  West  42d  St..  New  York  City 


Til 


SYNCHRONOUS  MOTORS 
150-bp.  Weit.,  S/60 — 600  r.p.m. 

75-hp.  Gen.  Elec.,  3/60 — 1200  r.p.m. 

60-bp.  Gen.  EHec.,  3/60 — 1200  r.p.m. 

50-hp.  Gen.  Elec.,  S/60 — 1200  r.p.m. 

40-bp.  0«n.  EHec.,  3/00 — 1200  r.p.m. 

30-bp.  Gen.  Elec.,  8/00 — 1200  r.p.m. 

30-hp.  3/60 —  OOO  r.p.m.  Fynn-Welchiel. 

25-hp.  S/60 — 1206  r.p.m.  Fynn-Welchsel. 

25-hp.  S/60 —  900  r.p.m.  Fynn-Welchiel. 

L  J.  LAND,  145  Grand  St.,  New  York,  N.  Y. 


I  400  hp.  vertical  4  cylinder  Solid  Injec-  i 
i  tion  De  La  Vergne  Diesel  engine  direct  | 
I  connected  to  a  direct  current  generator,  \ 
I  used  only  100  days  —  will  be  sold  with  | 
I  or  without  generator.  | 

I  FS-361.  Electrical  World  I 

I  330  West  42nd  Street.  New  York  City  | 

. . . . Ilk 
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J.L.I  lEMPHILL  &  CO.  Inc  . 

ELECTIUCAL  ENGINEERS  AND  EQUIPMENT  'ji 

 Rot  Wllli«iins  St  North  licrycn  N  J 


H.  Y.  C.  Ttl.:  LOifacrt  5-3227—11.  J.  Ttl.:  PAIluit  6-2600 
HOWARD  B.  JOHNSON 

63  West  Jackson  Boulevard,  Chicago,  Ill.,  Chicago  Representative. 
MOTOR  GENERATOR  SETS  I  A,  C.  GENERATORS 

1 — 600-kw^  250-V.,  Westlnghouse  Synchronous  Kw.  R.p.m.  Volts  Ph. 


A  vv  cobUicuUMOO  DjrUVUrUUUUB 

motor  Generator  Set. 

1— 250-kw..  230-V.,  3-ph.,  60-cy..  2300-46000  Syn¬ 
chronous  Motor  Generator  Set. 

1— 200-kw..  230-V.,  3-ph.,  60-cy^  2300-4100-V, 
Synchronous  Motor  Genmitor  Set. 

1 — 150-kw.,  600-r.p.m.,  250-V.,  Gen.,  3-ph.,  60-cy.. 
220-440-V.,  G.K.  Synchronous  Motor. 

1 —  126-kw.,  2S0-V..  Westlnghouse  Synchronous 
Generator  Motor  Set,  3-ph.,  60-cy.,  230-2200-V. 

2—  125-kw..  126-V.,  G.E.,  230d-V.  motor 

1— 100-kw.,  126-V.,  D.C..  220-440  A.C.  G.E. 

Synchronous  Motor  Generator  Set. 

1— 100-kw..  260-V.,  Gen.,  000-r.p.m.,  220-V, 
Synchronous  Motor. 

1—  60-kw..  230-V,,  1200-r.p.m..  220-V.  Westing- 
house  Synchronous  Motor. 

ENGINE  GENERATOR  SETS 

2—  200-kva.  220/440/600/2300-V.  General  Electric 
Ames  UnlOow. 

TURBINES 

1 — 1600-kva..  3-ph..  60-cy.,  2300-V.,  Condens., 

1 — 760-kw.,  3-ph.,  60-«y.,  480-V.,  Non-Gondens., 
West. 

I— 476-kva..  Westlnghouse  Non-Condens. 

TRANSFORMERS 

3—  333-kva.  Pittsburgh.  7500/1.5000/230/460-V. 

4—  333-kva.  PitUburgh,  4100/1 10/220-V. 

6 — 200-kva.  O.E..  2400/120/240-V. 

4 — 160-kva.  Westlnghouse,  2400/120/240-V. 

3— kva.  Westlnghouse,  2400/120/240-V. 


Kw. 

R.p.m. 

Volts 

Ph. 

Type 

125 

900 

2300 

3 

Cr.-Wh. 

100 

900 

230-2300 

3 

G.E. 

76 

600 

220 

3 

Westg. 

75 

900 

2300 

3 

O.E. 

60-kTS. 

450 

220/440 

3 

Diehl 

MOTORS — 3  phase,  60  Cycle 
Hp.  R.p.m.  Volts  Type 

1000  400  Any  Voltage,  si.  rg. 

800  180  4000  Westghse.  Syn. 

500  150  2300  Elec.  Mach.  Syn. 

500  900  440/4000  Westghse.  Syn. 

600  720  4100  G.E.81.  rg. 

500  450  2200  G.E.sI.  rg. 

350  900  2200/4000  Wh.syn. 

250  600  2200/4000  G.E.  syn. 

250  600  440/2200  G.E.  syn. 

Variable  Speed  239  Volt  Motors 


R.p.m. 

Type 

90 

470/940 

G.E. 

80 

120/850 

Burke 

35 

500/1500 

G.E. 

36 

600/1250 

G.E. 

35 

3.50/ 1060 

El  Dynamic 

30 

600/1200 

West. 

30 

300/1200 

El.  Dynamic 

25 

300/900 

El  Dynamic 

25 

300/600 

El.  Dynamic 

25 

250/1000 

El.  Dynamic 

20 

750/1500 

GE 

20 

375/1600 

West. 

20 

400/1200 

G.E. 

4—20 

300/1200 

O  E. 

3—16 

300/1200 

G  E 

16 

300/600 

El.  Dynamic 

Complete  Line  of  A.C.  and  D.G.  Motors  and  Generators 


STEPHEN  HALL  CO, 

,  and  Adams  St  s.  Hot  often,  N.Jf. 


SLIP  RING  MOTORS 


DIRECT  CURRENT  MOTORS 


I’oUi 

Make 

Speed 

HP 

VMS 

Make 

Type 

Speed 

440-220 

O.E. 

600 

250 

230 

O.E. 

MPC 

700 

2200-440-220 

O.E. 

514 

200 

230 

O.E. 

RC 

800 

2200-220-440 

O.E. 

720 

100 

230 

Westghse. 

SK 

625 

220-440-550 

O.E. 

600 

100 

230 

O.E. 

LC 

1,160 

2200-440-220 

O.E. 

450 

80 

230 

O.E. 

RC 

600 

2200-440-220 

Westghse. 

1,200 

50 

230 

O.E. 

CD 

1,150 

550 

Wagner 

720 

40 

230 

O.E. 

RC 

750 

2200-550 

Westghse. 

900 

440-220 

650 

O.E. 

G.E. 

720 

900 

SQUIRREL  GAGE  MOTORS 

220-440 

O.E. 

900 

HP 

V(Mt 

Make 

Type 

Speed 

440-220 

G.E. 

900 

225 

550 

O.E. 

IE 

1,200 

220-440 

O.E. 

720 

160 

2200-440-220 

O.E. 

IK 

720 

2200 

G.E. 

600 

100 

550 

O.E. 

KT 

900 

SYNCHRONOUS 

MOTORS 

100 

440-220 

O.E. 

I-K 

720 

3-PH..  M-CY. 

100 

220-440 

O.E. 

KT 

900 

2200-440-220 

O.E. 

720 

100 

2200 

O.E. 

KT 

1,800 

2300 

O.E. 

900 

76 

220-440 

O.E. 

KT 

720 

2200-440-220 

O.E. 

600 

76 

2200 

Westghse. 

C8 

1300 

440-220 

Whse. 

900 

76 

220  440 

O.E. 

KT 

900 

2200 

O.E. 

720 

50 

2200 

O.E. 

IK 

614 

440-220 

G.E. 

1,200 

A.C.  GENERATORS 
1—300  kva.,  900  r.p.m.,  240-480-V.,  Al.  Chal. 

1—300  kva.,  720  r.p.m.,  2300-240-480-V.,  G.E. 
1—226  kva.,  600  r.p.m..  2200-240-480-V.,  G.E. 
1—225  kva..  900  r.p.m.,  2300-V..  G.E. 

1—220  kva.,  900  r.p.m.,  240-480-V.,  Whse. 

1— 100  kva.,  900  r.p.m.,  2300-V.,  \^se. 

2 —  100  kva.,  900  r.p.m.,  240-480-V.,  Crocker  Wheeler. 
1—76  kva.,  1200  r.p.m.,  240-480-V.,  G.E. 

1—76  kva.,  900  r.p.m..  2300-V.,  Whse. 

1— 37M  kva.,  1800  r.p.m.,  240-V..  Whse. 

MOTOR  GENERATOR  SETS 
1— 200-kw..  250-V..  120 )  r.p.m.,  G.E..  type  MPC, 
connected  to  type  TS,  350  h.p..  .8  PF-2300/ 
4000-V.,  60  cy.  syn.  motor. 

1— 150-kw..  250/125-V..  1200  r  p.m.,  G.E.  type. 
M.P.C..  con.  to  ATI  230  hp.,  220/440-V..  60  cy.. 
syn.  motor. 


TRANSFORMERS 
60  CYCLE 

3—500  kva.,  G.E.  type  H-KDD  31200-2300/4000  Y. 
3—250  kva.,  G.E.  type  H-KDD,  13800-230/460. 

2— 200  kva.,  Whse.,  type  S-K,  4800/4106/3600/2400- 
480/240/120. 

3—  150  kva.,  G.E.  type  H-KDD  2300-230/115. 

3—150  kva.,  AlUs  Chalmers  6900/13800-220/440. 

10 — 100  kva.,  Packard  (Allis  (Chalmers)  type  A 
2300/4000  Y-230/116. 

1—100  kva.,  G.E.,  type  H-KS,  2300/4000  Y-230/460. 
1—76  kva.,  G.E.,  type  H-KS  4800/2400-240/208/120. 
3—50  kva.,  O.E.,  type  H-K  2200-220/110. 

3—50  kva.,  Whse.,  type  SK,  13800-120/240. 

3—37H  kva..  Whse.,  type  S  2200-220/110. 

3—25  kva.,  O.E.,  type  H-K.  2300-230/460. 


Write  today  for  this  list  of  • 

EQUIPMENT  AVAILABLE  FOR  DISPOSAL  . 


New  and  Used  Construction  and  Power  Plant  Equipment  recently  re¬ 
leased  from  service  by  a  number  of  electric  and  gas  utility  companies. 


APPARATUS  EXCHANGE 
Electric  Bond  end  Share  Co.,  Two  Rector  St.,  NEW  YORK.  N.  Y. 


Poor  Aladdin  . . . 


The  best  service  at  Aladdin’s  command  was  rubbing  a  lamp 
and  WISHING  for  what  he  wanted  while  YOU  have  the 
“Searchlight”  at  your  disposal  to  FIND  what  you  want! 

May  we  serve  you? 


TRANSFORMERS  SPECIALS 


SINGLE  PHASE.  66- 
Make  Type 

4—1000  kva.  a.E.  OC 

6—500  kva.  West.  ■ . 

3—500  kva.  G.E.  H 

3—150  kva.  G.E.  H 

2— 150  kva.  G.E.  H 

12—100  kva.  Packard  A 

3— 75  kva.  G.E.  H 

3—10  kva.  G.E.  H 


CY..  O.I.S.C. 

Voltage 

66.000-13.200/2300 1 
2400-120/241)  , 

13.200-2300/4000  Y 
2300-230/115 
2300-230/460 
2300-230/116 
2300-230/115 
2400-120/240 


MOTORS 

3  PH..  66  CY 
HP.  Type  Speed 
675  Al.  Ch.  syn.  900 

600GE.sl.rg.  267 

600  G.E.  nrn.  267 

400  WsBtJSlyg.  614 

400  West,sl.rg.  805 

300  O.E.  sl.rf.  676 

300  Al.Cb.djrg.  686 

260  Al.  Ch.  syn. 

200  West.  8l.rg.  900 

200  O.E.  8l.rg  900 

200  G.E.  syn.  900 

150  West,  si Ji.  7M 

160  G.E.  8l.rg.  1750 

ICOG.E.sLrg.  570 

76G.E.sl.rg.  '  690 
76  G.E  sl.rg.  900 

60G.E.sl.rg.  900 

50O.E.Bl.rg.  1200 

ENOINK  OENKB. 
1—400  kva..  Cr.  W  h.. 
240  y..  3  ph.  60  cy.. 
120  rjt.m.  to  Hamil¬ 
ton  Corliss  Engine. 


D.  C.  MOTORS 

ADJ.  SPEED-336  v. 
Hp.  Type  9P*5d 
1600  West, 

300  El.Dy.  300/m 
100  West'  865/600 
80  Diehl  600/1100 
78  West. 

40  WMfc 

36  El.  D^.  360/1060 
27)El.Dy.  460/1360 
MWest  400/1200 
25  West.  660/2200 
20  West.  375/1600 
20  G.E.  630/19o0 
20  G.E.  500/1600 
15  West.  400/1600 
10/14  El.  Dy.  300/1200 
lowest  500/1600 
10  G.E.  600/1800 

MOTOR  OENEB. 

1-600  kw.  O.K.  350  tr^ 
D.G.  Geoer.  to  700 

720  r.p.m. 


Above  are  a  few  of  our  stock  Items. 

BELYEA 

COMPANY,  INC. 

151  WEST  18TH  ST. 
NEW  YORK,  N.  Y. 


PENN  ELECTRICAL 
ENGINEERING  CO. 

SCRANTON,  PA. 

A.C.-D.C.  MOTORS — 
1__500  H.P. 

TRANSFORMERS 

PUMPS 

WIRE,  WRITE,  PHONE  YOUR 
REQUIREMENTS. 


MUST  MOVE 

2 — 2000  K.V.A.  G.  E.  Synchr.  Condensers. 

1 —  No.  13  W’hse  LeBlanc  Jet  Condenser. 

2 —  100  K.W.  steam  Generators,  220  v.  D.C. 
1 — 160  K.W.  steam  Generator,  220  v.  D.C. 
1 — Fire  Pomp,  st.  18x10x12.  P-M. 

1 — Fire  Pump,  st.  18x10x12,  Knowles. 

1 — Air  Compr’r  st.  10x16x12,  300',  160  lb. 
1 — Air  Compr’r  st.  18x11x16,  300',  60  lb. 
1 — Motor  enc.  type.  160  H.P.,  220  v.  D.C. 
1 — Motor  Ind’n  60  H.P„  3/60/220.  866 
R.P.M. 

NEW  Steel  for  modem  building.  446x780'. 

IRON  &  STEEL  PRODUCTS,  Inc. 

RAILWAY  EXCHANGE.  CHICAGO 


1 
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I’orrriain  Insulator  Corp.,  IJma,  N.  Y. 


I’lrasr  send  your  new  bulletin  on  Suspension  Insula¬ 
tors.  Strain  and  Suspension  Clamps  and  Fittingl. 


Company 

Address 


for  all  sizes  iif 

COPPER  ANU  ALCMIAIIM 


COIVDCI'TORS 


Acme  Wire  Co.  .  91 

Allis-Chalmers  Mfg.  Co.  .  81 

Allmanna  Svenska  Elektriska  Akt....76a 

American  Brass  Co . 67 

American  Bridge  Co .  6 

American  Insulating  Machinery  Co.  96 

Babcock  &  Wilcox  Co. . 12,  13 

Baehr,  William  A .  87 

Bakelite  Corporation  .  77 

Barker  &  Wheeler . 87 

Biddle  Co.,  James  C . 95 

Black  &  Veatch  .  87 

Blaw-Knox  Co.  .  91 

Borden  Electric  Co . 93 

Brewer-Tichener  Corp .  84 

Bristol  Company  .  71 

Bnining  Co.,  Charles . 155 

Bumdy  Engineering  Co . 91 

Burroughs  Adding  Machine  Co.  16 

Byllesby  Engrg.  &  Manag.  Corp.  87 

Cheney,  Edward  J.  87 

Coffing  Hoist  Co.  92 

Cooper  &  Co.,  Hugh  L. . 87 

Crane  Co.  .  8 

Directory  of  Engineers  .  87 

Dunn,  Inc.,  Struthers  .  88 

Edison  General  Electric  Co . 65 

Electric  Bond  &  Share  Co .  97 

Electrical  Testing  Laboratories 

87,  Back  Cover 
Electroline  Company  92 

Engineers,  Directory  of  87 

Ford,  Bacon  &  Davis,  Inc.  87 

Four  Wheel  Drive  Auto  Co.  63 

Fowle  &  Co.,  Frank  F.  87 

General  Cable  Corp. .  73 

(ieneral  Electr.c  Co.  18,  51,  53,  55 

(ieneral  Electric  Vapor  Lamp  Co.  75 

(rould  Storage  Battery  Co.  93 

Graybar  Electric  Co .  5,  89 

Gulf  Refining  Co.  .  15 

Hoosier  Engrg.  Co.  87 

Hygrade  Sylvania  Corp.  80 

Imperial  Porcelain  Works  95 

Indiana  Steel  &  Wire  Co.  88,  90 

I-T-E  Circuit  Breaker  Co.  Third  Cover 

Kirkland  Co.,  H.  R.  89 

Klein  &  Sons,  Mathias  89 

Lacomh,  Charles  F.  .  87 

Leach  Company  88 

Leach  Relay  Co.  .  93 

Leffler,  Wm.  S.  87 

Lincoln  Meter  Co.  . 91 

Line  Material  Co.  .  57 

Lucas  &  Luick .  87 

McGraw-Hill  Book  Co. . 94 

Mead,  Daniel  W .  87 

Mercoid  Corporation  .  89 

Metropolitan  Device  Corp . 2nd  Cover 

Metropolitan  Vickers  Electrical  Co..  761) 
Mica  Insulator  Co .  74 

National  Pole  &  Treating  Co.  89 


See  Product  Index  on  preceding  pages  for  classified  lists  of  equipment,  materials  and  supplies- 
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Page 


SEARCHLIGHT  SECTION 


Forited  from  copper  bearing  steel 
and  designed  for  heavy  duty.  Cable 
seat  contour  and  take-off  angles  free 
from  corona  inducing  edges  and 
corners.  Bolts  forged  integral  with 
keeper  to  minimize  number  of 
parts.  Clamps  can  be  furnished 
with  liners,  each  liner  reducing  the 
capacity  of  the  clamp  by  one-tenth 
inch.  For  complete  information  on 
all  the  advantages  of  this  Pinco 
product,  fill  out  and  mail  the  cou¬ 
pon  below. 


'  OHrKL.AIN  i:%'KI'l..\TOH  I'OKI*. 
I.I.M.t.  .^'EW  YOHK.  I'.  K.  A. 


National  Telephone  Supply  Co. 


Ohio  Brass  Co . 

Okonite  Co . 

Okonite  Callender  Cable  Co. 
Owens-Illinois  Glass  Co . 


Sanderson  &  Porter  .  87 

Sargent  &  Lundy  .  87 

Scheidenhelm,  F.  W .  87 

Schweitzer  &  Conrad,  Inc .  69 

Searchlight  Section  . 98,  99 

Sherman  Mfg.  Co.,  H.  B .  96 

Simplex  Wire  &  Cable  Co . 96 

Socony-Vacuum  Corp . 59,  60 

Spooner  &  Merrill,  Inc .  87 

Stevens  &  Wood,  Inc .  87 


Superior  Switchboard  &  Devices  Co.  82 


Wagner  Electric  Corporation  .  72 

Western  Electric  Co . 14 

Westinghouse  Elec.  &  Mfg.  Co. 

10,  11,  85,  86 

Weston  Electrical  Instrument  Co.  7 

Whitall  Tatum  Co.  .  97 

White  Engrg.  Corp.,  J.  G .  87 

Wolverine  Tube  Co. .  95 


PROFESSIONAL  SERVICES 


Classified  Advertising 
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EMPLOYMENT  SERVICE  98 
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POSITIONS  WANTED  .  98 

SALESMEN  AVAILABLE  98 

WANTED  TO  PURCHASE .  98 


USED  AND  SURPLUS  EQUIPMENT 

Belyea  Co.,  Inc. . 

Electric  Bond  &  Share  Co . 

Electric  Service  Co.,  The 
Hall  Co.,  Inc.,  Stephen 

Hemphill  &  Co.,  J.  L.  . 

Iron  &  Steel  Products  Inc.  . 

Land,  L.  J . 

Motor  Repair  &  Mfg.  Co . 

Penn  Electrical  Engineering  Co. 


Page  &  Hill  Co . 

Pennsylvania  Transformer  Co. 
Porcelain  Insulator  Corp.  . . . 


Reid  &  Co.,  Harry . 

Reliable  Electric  Co . 

Richey,  Albert  S . 

Rockbestos  Products  Corp. 
Roebling  Sons  Co.,  John  A. 


Templeton,  Kenly  &  Co. 
Thomas  &  Sons  Co.,  R. 


United  States  Steel  Corp. 


Valentine  Clark  Corp. 


Sales  Offices  in  Principal  Cities 

l-T-E  CIRCUIT  BREAKER  COMPANY  •  PHILA 
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Eighty  Pressure  Line  Contacts— Count  Them 

On  the  left,  the  camera  has  caught  the  I-T-E  bridge  member  as  it  touched  the  terminal  block  in  the  act  of  doing 
its  job— making  a  perfect  electrical  contact.  Note  the  position  of  both  the  upper  and  lower  comers  of  the  bridge. 
On  the  right,  the  contact  has  been  made.  The  bridge  member  has  come  to  life  and  under  the  closing  pressure  has 
divided  itself  into  eighty  individual  members,  each  one  making  a  line  contact  with  the  stationary  terminal  block. 
Note  the  position  now  of  the  upper  and  lower  corners  of  the  bridge.  This  shows  the  flexing  of  the  individually 
formed  laminations  and  demonstrates  the  wiping  action  so  important  in  any  electrical  contact. 

The  contact  area  of  both  bridge  and  terminal  block  is  faced  with  silver.  Silver  to  silver  contacts  remove  the 
possibility  of  heating  due  to  the  formation  of  high  resistance  oxides  and  eliminate  the  need  for  constant  mainte¬ 
nance.  Silver  facing  is  durable;  more  than  40,000  openings  and  closings  do  not  cause  perceptible  wear  of  the 
contact  faces.  The  wiping  action  of  the  bridge  in  closing  actually  kneads  the  silver  into  the  surfaces  and  the 
result  is  a  silver  to  silver  contact  far  superior  to  that  of  solid  silver  with  its  inherent  tendency  to  weld. 
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CLICKETY-CLICK-An  electric 
typewriter  at  E.T.L.,  robot  oper¬ 
ated,  clicks  off  11  keystrokes  a 
second  in  testing  typewriter  rib¬ 
bons.  Over  a  6-incb  length  of 
ribbon  9000  keystrokes  are  im¬ 
pressed.  The  records  thus  ob¬ 
tained  are  measured  photo¬ 
metrically  to  determine  the  varia¬ 
tion  in  reflection  factor  between 
the  first  and  last  impressions. 
Thus  the  comparative  ink  con¬ 
tent  of  ribbons  may  be  deter¬ 
mined. 

NEW!— A  new  and  more  highly 
sensitive  oscillograph  is  now  a 
part  of  E.T.L.  facilities.  The 
equipment  formerly  used  had 
but  three  elements,  one  of  which 
had  to  be  used  as  a  timing  wave, 
while  the  new  one  is  equipped 
with  six  elements  in  addition  to 
a  built-in  timing  wave.  The  con¬ 
venience  of  this  outfit  is  en¬ 
hanced  further  because  it  may 
also  he  operated  in  the  field 
from  a  six-volt  battery.  Now  at 
the  service  of  E.T.L.  clients! 

PERCOLATORS  AND  POLAR  I - 
SCOPES — Developed  for  use  in 
testing  lamps  and  bulbs,  E.T.L. 
now  brings  the  polariscope  into 
the  work  of  appliance  testing. 
Some  coffee-makers  are  made 
largely  of  glass  while  even  metal 
percolators  are  equipped  with 
glass  tops.  In  an  endurance  test 
of  one  percolator  recently,  a  con¬ 
siderable  number  of  glass  chips 
were  found  on  the  cover  of  the 
coffee  basket.  The  glass,  where 
boiling  water  and  steam  had 
be<‘n  coming  in  contact  with  it. 
appeared  severely  etched.  An 
examination,  by  means  of  the 
polariscope  revealed  severe 
strains.  A  new  top  known  to 
be  strained  was  substituted  and 
the  results  were  the  same — and 
glass  is  so  indigestible. 

THE  CINTHETIC  auto  driver, 
the  youthful  Daniel  Boone  and 
the  slug-slinging  hoodlum  ac¬ 
count  for  a  tremendous  toll  in 
street  -  lighting  globes.  But 
malice  and  accident  account  for 
only  part  of  the  causes  for  globe 
failure. 

The  continued  investigations  of 
globe  breakage  by  E.T.L.  field 
inspectors  point  to  mechanical 
strains  in  the  glass  as  the  real 
culprit. 

Globes  with  strains,  quickly  spot¬ 
ted  in  the  laboratory  under 
pcdarized  light,  are  placed  in 
service  with  those  shown  by  test 
to  be  free  from  them  and  per¬ 
formance  records  kept.  Another 
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—  but  the  Test  Came  Late 

r  I IIIE  Supreme  (^ourl  deeinion  invalidating  the  N.R.A.  is 
hut  a  repetition  of  many  similar  operatings  in  hnsim‘88 
.  .  .  the  delayed  test. 


The  new  tleviee  is  horn  in  the  faetory  amid  the  applause  of  a 
numher  of  proud  fathers,  from  the  president  to  the  drafts¬ 
man:  a  few  experimental  models  are  put  out  anti  trietl  hy 
admiring  friends,  a  selling  program  is  launehed  and  finally 
general  produetion  is  started.  Only  then  does  the  “hard- 
hoile<r'  puhlie,  that  looks  upon  every  new  arrival  with  some 
skepticism,  take  a  hand  in  pointing  out  defects  which  might 
have  been  eliminated  in  the  experimental  stage,  had  there 
been  less  partial  criticism.  But  some  seek  impartial  criticism: 

A  niunurarliircr  of  dishwashers  siihniitted  to  E.T.L.  a 
nitMlel  for  test.  .4  radical  defect  soon  developed  .  .  . 
easily  correctt*d.  Had  the  public  made  the  discovery  the 
maker's  rc'putation  would  not  be  the  only  thing  to  suffer 
expensively.  The  ele<‘trical  way  of  washing  dishes  would 
-till  he  looking  for  sales  through  blackened  eyes. 

Many  such  examples  in  the  routine  work  of  E.T.L.  are 
gratifying  since  the  whole  industry  must  benefit. 


case  of  laboratory  investigation 
coupled  with  field  results. 

OUCH!  MY  TABLE  —  That 
manufacturers  sometime  over¬ 
look  what  appears  obvious  to 
E.T.L.  test  engineers  is  illus¬ 
trated  by  a  test  of  two  toasters. 
One  was  chromium-plated  all 
over,  while  the  other  of  identical 
construction  was  equipped  with 
a  black  top,  black  ends  and  a 
black  base.  Tbe  temperatures 
of  the  table  top  directly  beneath 
tbe  toasters  was  measured  after 
one  hour  of  operation.  The 
temperature  beneath  the  one 
with  the  black  base  was  70°F 
higher  than  beneath  the  other. 
The  bases  were  then  inter¬ 
changed  and  the  chromium- 
plated  toaster  which  now  had 
the  black  base  was  80°F  higher 
in  table-top  temperature  than 
the  one  with  the  chromium  base. 

Tbe  temperature  of  the  table 
top  as  a  result  of  using  the  black 
base  is  so  high  as  to  cause  dam¬ 
age  to  the  finish.  Another  ex¬ 
ample  of  the  value  of  testing 
new  models  before  they  go  to 
market. 

W.P. — An  E.T.L.  client  making 
weatherproof  wire  under  a  new 
set-up,  desiring  to  be  first  in 
accurate  knowledge  of  how 
weatherproof  his  weatherproof 
wire  really  is,  put  the  (piestion 
up  to  E.T.L.’s  “Weatherometer.” 
In  this  apparatus,  one  of  sev¬ 
eral  hundred  of  E.T.L.’s  standard 
accelerated  test  machines,  some 
very  unusual  weather  is  loosed 
at  the  wire:  First,  the  samples 
are  exposed  four  hours  to  ultra¬ 
violet;  then  a  sudden  weather 
change  brings  down  the  rain, 
very  unusual  rain  hot  rain 
(]70°F  to  be  exact) — rain  for 
17  hours  and  just  as  the  wire 
becomes  used  to  it.  a  brutal 
change  to  25°  below  zero  for 
three  hours. 

Wire  that  weathers  this 
weather  is  weatherproof  wire. 

To  preclude  criticism  of  the 
S.P.C.W'.  we  hasten  to  state  that 
E.T.L.  is  not  responsible  for  this 
cruelty  to  wire.  E.T.L.  simply 
follows  the  dictates  of  the  Lhli- 
ties  Research  Commissions 
Recommended  Practice  of  sub¬ 
jecting  samples  alternately  to 
dry  heat,  wet  heat  and  to  freez¬ 
ing. 

The  point  is  .  .  .  the  important 
point  in  competitive  selling  •  •  • 
he  KNOWS  his  wire. 
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